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obiective, learning :tequir«ment s to achieve each objective, an 
organization of learning stress, and an analysis of alternate methods j 
and media. Finially^/ steprS includes specific recemmeiidaticns of 
' program/course change to 'Eliminate identif ied pioblems and produce ; i 
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RESEARCH AND DESIGN PROJECT . 
^ CURRICULUM ANALYSIS v' ' , ^ 



INTRODUCTION 



The largest -task" undertaken t'n coiTipleting Phas.e II of this project was the : . \ 
thorouglvp^njiculuni assessment; of -the f iye vocational education programs Yocu;sed 

)dn bj^jpis project (Automotive Mechanics, El ectro-a^^ Licensed Vocational 
NursinV^^^istered Nursing and Office Occupations This analysis sought to 

/identify th'erspecif ic hurdles which were- preventing student success; and then to 
determine.whk^^ methods/media -changes would h^ve to be ■ 

Vjade to eliminate them. "■■ " ; ' " : ,. J . 'u . 

Each team '«orky to translate the.ir curriculum from a norm referenced to a 
criterion referenced basis. Employment requ<remen*ts replaced. textbook tables 
of content as t^ basjs of determining what should be^mastef'.elr^^^^^^^^ V 
^3Stery replaced class standing as the standard of succe|ss B:r ftii'liir^ the 
methods and mediW of instruciiion were reassessed to. determine d thev^^ere 
most appropriate! given the unique needs of the target si^udents and the 
characteristics qV tjie skills/kriowle'dges/attitudes to be mastered. 

ffie iprocess used by each team Was a-hi^^ It sought to 

eliminateass^umptidn and to standardize the curriculum analysis steps being 
applied -by each 'of the five.instructional design teams. All teams applied the 
samivst^ps, in the same ;seqLience; and , against th# same standards of completion. 
As muc^i as possible, the process remained a constant. It was only the content/ 
skiTls/behavi or being afl.alyzed that differed from team to team. The model of : 
curriculum analysis that w'as employed can, be found on -page 3. All teBm members 



were trained in^its applicatioh. In addition, a consultant from the developers 
of the model worked with each design team as they applied ot toV their vocational" 

Neducati^ ! ^ . . ^ 

' ■ "f ■ ■ -" ■ , . ■ • t . 

There were five^'"general steps 'applied 'by each team, A listing of those steps 
can be found on pages. 5 and 6. This booklet has bjeen sectioned and bound; 
■ according, to those five steps. At the , beginning o 



provided with a general overview of what the team 



each section^ you will bie 
jid at that step.. You will. 
)erformed by the team at 



then be given a listing of the analysis functions 

.that step. For steps 3 and 4, you w>ll also be provided with the. detailed 
instructions given to the team and copies of the fprms they used. The curriculum 
analysis products -developed by the team wi-jl then 
which they were developed; ^ 



)e provided in the sequence in 



rie hope, that our effort will be of value arid that ':he following analysis wilT 
help; eliminate the hurdles^ which are keeping disadvantaged and/pr handicapped 
vocational education' students from successfully acquiring the skil Is,.' knowledges 
and attitudes they'require to enter th^.job m'arket 



plaiQe and; as a minimum. 



alchieve their independent suryival point, 

■» _•■''■■.* ■ ' 
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CORRIGAN ASSOCIATES 



P.O. BOX 5089, ANAHEIM. CALIFORNIA MBd4 -(7141 539-4359 



.RESEARCH/AND DESIGN PROJECT 
SPKIFIG WORK ASSIGNMENTS tO].BE COMPLETED BY EACH- CURI^ICULUM iJESIgI^ TEAM. ; 

The following five" steps will constitute the total scope of wAyV to be completed 'l^ 
during Phase II of the project. Establish yourfom work schediSTes' and meeting 
times. Al l-work is .to be C0|mpleted by December 16, ,1977. 

STEP 1 , • . ' 



a) Derive Employment Requirernents ^-^a definitiorr of .the'employmerit; opportunity 
and a statement of the Ski lls/Behayiors/Attitudes ;required for employment. 



b) Define your Program Curriculum Objectiv'e specjific to the stated Emplqynient- 
- Requirements - focus on required final masterly. ' , " 



c) Deriv^^Pecformance Requirements for the stated Program Curriculum Objective.-' " ■ 
These represent statem6r|ts of all operating limitation^,' conditidoris or ■ 

givensaffectiitgVthe implementation or content of the Proqram C^r ' ' 

.Objective;^ -v^-'. .- ■ ■ . j' ■ , : 

d) Translate Jill existing (bourses presently required for graduation from your 
program area Into curriculum objectives (vocational/occupational courses, only)-; 

e) Define the termlrial nias(tery (Cognitive/Affectlve/Psycbomotor) which' students 
riiust achiev.e from each non-occupa-tiohal/vocatlonal course included in your . 



program. 



,t ■ 



a) Perfot'ni a Cogniti ve/Affecti ve/Psychpmotor 'Analysi of each stated course 
. objective to derive aU highest 1eve]s >of ^mastery required for successful 

completion of the course. • 

b) State the criteria^. of inastery for each item identified in the Cognitive/ 
Affective/Psychomotor ^Analysis. These statements woultl include th? method 
.of evaluation and the, level of performance re^iiiired of the student (HoW 
and How We>l,l ). This statement is not the exady test item, that the student 
would encounter (Criterion Measure! 



c) Assess each course to^ confirm that the sequencing of the, items of mastery 
is correct accoirding to the taxonomies; and that the combined courses will 
produce the mastery demanded by the Employment Requirements and the Program 
Curriculum Objective^ (vocational/occupational courses only). • 



STEP 3. 



a) Identify those item's of mastery required In eath course which represent ' 

~ problem area's for the disadvantage'd student; i.e., required proficiency levels 



notjbeing attained. ^ ■ 

•'b) Diagnose/Identify. the nature qf the problem areas and the'ir perceived causes 

■ for perfomancfe deficiencies in terms of D'Student related and 2) curriculum/ 
•.; course related, causes.: . ■ 

c) Prioritize the •i'denti^ieNdproblem ^reas. according to their' critical ity for 
continuing success ..by the^isadvantaged, student. , ' ,: 

STEP 4 ■' ,. , ' ■ , . 

a) Restate the priority problem areas as Terminal Performance Objectives.. 

b) Derive Criterion Measures for each Terminal Performance Objective. .. 

c) Analyze the Learning Requirements to Achieve each Objective. • • . 

d) Organize the learning steps. 

e) Analyze alternate M,ethO(^s and Media. ' , 

STEP 5 ■ . •• ■ V ,, . • 

a) Define specific reconiijiendations of program/course chan'ge to eliminate the 
identified problems and produce the required mastery.^ , - . ; 



/ RESEARCH AND DESIGN 

^oject: MOBILITY . 
STEPS OF CURRICULUM ANALYSIS 
STEP 1 



•As JHEIR , FIRST STEP. THE DESIGN TEAM SgEKS OUT THE 
EMPLOYER S STATEMENT OF SKILLS/KNOWLEDGES/ATTITUDES REQUIRED 
FQR EMPLOYMENT. ThE COLLEGERS VOCATIONAL PROGRAM AND ITS 
COURSES ARE THEN TRANSLATED" INTO MEASURABLE PERl^ORMANCE OB- 
JECTIVES.' 

This step clearly defines the skills/knowledges and' 
attitudes required for employment which will be the ultimate 

REFERENJ FOR THE- ENTIRE PROJECT. iT ALSO TRANSLATES THE 
COLLEGE S. VOCATIONAL EDUCATION PROGRAMS"'^ I NTO MORE PRECISE 
STATEMENTS OF REQUIRED FINAL MASTERY. ThIS "FINAL MASTERY 
WILL BE THE TARGET OF ALL UPCOMING CURRICULUM ANALYSIS STEPS, 



Step 1: . ; . V y . , . 

A) ^ DefTive Employment Requirements ~ A definition of ' 
the employment. opportunity and a statement -of the 
bkills/behaviors/attitudes required for eftployment. 

B.) Define your Program Curriculum- Objective/ specific 
TO THE STATED- Employment Requirements - focus om 

^ REQUIRED FINAL" MASTERY. ; , 

C) " Derive Performnce- Requi regents for the stated 
• 'Program Curriculum Obwective. These represent 

STATEMENTS OF ALL OPERA i;/>fG. limitations^ condi- 
tions or given AFFECTINiTi-YHE implementation or 

coNjEi^ OF THE Program Curriculum Objective, 

D) Translate ALL ixisting courses presently required . 

FOR graduation- from \«)UR program AREA INTO CURRtC^ 
, 'ULUM< OBJECTIVES (vOCATIONAL/OCCUPATIONAL COURSES 
ONLY); - 

E) Define THE terminal mastery (CoGNiTiVE/AFj^ECTivE/ 
Psychomotor) mitn students must achieve from, each 
non-occupational/vocational course inclto^d in your' 
program. 



RESEARCH /\ND DESIGN- * ■ •• • 
AUTOMOTIVE MeCHANICS , / 

Job .Entry Requirements . v 



To Become Apprentice Mechanics 
What the Student Needs to Know 



,Gopd safety' practices when working with common tools and materiaTs related 
. to <>u'tomotivo service repair ;•, . 

a. importance of proper ventilatiori ' ' ' ' 

b; ;troper means of raising and Tocklng vehicles on hydraulic 'service lifts 
and jacks , ' \ ■ ' . 

c. Proper use of fire extinguishers for different types' of fires 

d. ' The importance of good housekeeping by. rnaintaining clean tools and ■ 

work areas ' . 

e. Proper storage of clfeaners and other flammables v ' • 

f. Safe procedures when lifting or moving parts or equiftment ' 

flow to use and maintain .common handtqols and specialty tools, and equipment . 
How to read and use manufacturer's shop manual s^ 
•, H6W to. use general shop manuals 
How to use the flat rate 'manuals . - ... 
How to locate and us^jfian specifications 
How to write repair^ orders 

The basic principles of gas engine operation ' 
a. Operation of a two-cycle engine 
. b'. Operation of a ffour-cycle engine . ; ^ r 

c . Principle of energy -and its appTicatioji to the gas engine^ ' 
d'. Principles of. combustion "apd its relationship to the gas engine 

e. Chemical reactions involved in the operation of a -gas engine 

f. Operatfen of the Valve system in different types of engines 

g. Comprelssiori arid .fiv-fng order as related to: val ve artcf- pi s.ton systems' 

h. Horsepower and how Ratings are increased and- decreased 

1.- Different cams a1^4.^owVthey affect the operation of the enqine - 
Jv Dif-ferent types bfvheads , - , ■ 

•k. Different types, of As.tons and ring combinations and' their effect on 

internal .combustibrf^vertgines ■ . • ' 
1, Structure of the intlr/fafj ,c6mbusfeioh engine- and itsXbalance, ' How to 
reUte"v^ibT^fbns~fryh|i;^^^^^^^^^ a • - 

The engine lubrication syst^ 'J^is- ' i- ' . ' / - / 

a. Manufacturer's oil requil'emenkvfor lu&n^^^^ spec1ficati( 

b. Properties of ■ different t^s df^ilt#sW "T 

Cooling systems, coolant and pressure reqijilemen ts 
Engine, exhaust system , 



ions 



ReseaVch and Design Project, Automotiye Mechanics 

Job Entry Requi renieht s (Continued) * - \^ , ^ 

12, Electrical systems' ' ^ ^ / 

a. Fundamentals of electricity pertaining^ to automobiles 
' • b. Storage battery ' ^ ^ . s ^-r^.^v , 

c. Charging sys'tem . \ " v . ^ \ 

d. Starting system^ \ , • 
'Ignition systiE^m ' . 

f, Principles of ..Qperation of a'utoftiotive wiring system^ 

g, lleadlamp' adjustingv . / : . ' " 

^5*4 ^ . ■■■■■„• »'. « . ■ ' 

13^ Puis 1 system " ' : v ' ' : . ^ • v 

a/,. Carburetor : ' " ,/ ' ; 

b/ fuel pump ;:. { . - - 

c; Fuel tanlc^ V : ^ •. • ' , • ' 

d. Fuel filters^ ; ; .'^ ^ ' ' 

14. Emission control: . o. ' • ^ / 
a, . Crankcase device's * • ' • . ^ '' 

' • ^b. Exhaust emission systemis , ' • . - . J; 

c. Evaporative emission control:. . f ^ • 

15. Engine vtune-up pro^dures n'JigiTuding test equipment ' ^ 

• . ^ . . . ' ■ s 

16. Automotive air eonditionirig^- " " . ' • \ 

a. Theoiny and system operation '"V 

b, ^ystem, compon^nts^ J . : ' 

' c. Systenri'^ servicing ' / - ^ ^ 

d. Sys^tem diagpiosis . • 

e. System repair " ' / ' "\ 

■ ■ ' . ■ ■ ^ / ■ J . \ ^ 

17. Different types of* suspension •syjtems ^ 

a. Purposes of * front end suspension . . ^ ] 

b. ^ Ria^d axle suspension system, ^ ^ 

c. Independent suspension "systems, including short and long arm^ ' 
^--x^ di Front end'^geometry , % ; / ' 

: , e. Degree charts . / . :,, v / 

f Thickness guages ; ' * * - 

g. J^crometers. ■ 
. h. Dial indicators ' 

■■ v^'^ ■ ■ ' : ■ . ■ " '-^-"^ .;■ ■ \ - - \ 

18. Equipment Used in and the. importarice. of wheel balancing, in automobiles 
. a.. The effects of wheels out of balance. 

1. Uneven tire wear „ \ * 

2- Rough ride ■ \ : . 

3. Road' tram p\ . » ^ ^ ' . ' • ; ^/ 'V . • • 

_ 4. Excessive wear . ''V 

b. Static and dynaniic wheeKbalancers ' 

■ ^ - * ■ ■ 

19. Th9 impq)rtance and purposes of wheel bearings ^ ' 

a, Basic types of wheel bearirigs j ■ . 



Research and Design Projfeet, Automotive Mechanics / 

Job Entry Requirements (Continued) ^ ' ' . ^ 

■' ■ h Ball V ■ V : ■ • ■ - V ' ; ■ 

' . , 2. T-apeir / . ^ ' ^ ' . v 

3/ Roller v* " ^ ' . . / 

4. Barrel. ' - - ' - V 

b*. Wheel bearing service " \., ;\ 

. 1 . CTeanjng ^ } ' * 

2. InsjDecting' < ' * 

3* Lubricating • ^ * 

. 4* Adjusting . ; ^ > ^ 

c* The effects of improperly serviced wheel bearings 

20/ Shock absorbers 

a. The purpose of shock absorbers 

b. Appropriate types of shock absorbers , for appropric(.te conditions i 
including knowledge of double action telescope and single action 
telescope . , ^ ' \ } r 

21. ^ Springs and their .importance to the front end assembly v 

dL. Leaf type springs in automobiles ' - 

b. Coil springs / :\ 

' . c. Torsion bars and their application to appropriate automobiles, as well 

.. as their purposes and benefit^V t 

22. Ball joints as applicable to automobiles . ■ 
, a. Purposes of ball joints 

b. Construction of different manufacturer's types 

c. The effects of excessively worn ball joints 

23. Alignment racks and their operation 

a. Loose, or worn suspension' parts' / . , 

b. Front ani;! rear wheel al ignment procedures ^ 

c. How to check and adjust castor,' camber, and toe-in as appropriate 

24. Trouble shooting as appropriate to front end repairman 

a. Hard steering problems :5 ; 
- Nb. Excessive looseness 

c. Erratic steering in application of brakes ' . 

d. Pulling to one side t 
.e. Scuffed tires 

f. Cupped tires ' / ' . 

g. Front wheel shimmy ; - . . 

h. Front or rear wheel tramp ' 

i . Wandering . ' ' . ^ , 

25. Brake systems as related to automotive service repair 

" a. The function of basic brake tools . 

b. ' The use and- operation of a brake drum lathe 

c. An arc grinding machine 

. ■ ' -11- 



Research and Design Project, Automotive Mechanics 
Job Entry Requirements (Continued) 

d. The use and operation of a pressure bleeder . : - > V 

e. «^ Defective, parts of .'a';.brake system : • ' , : • \ - > • / 

f. Master cylinders -'^^ii-i • ' ' V *v ■ . ' ; 
g; ' Basic parti of ^a wheel cylinder " . ; 
h. Disc bralce caliper- assembly - ' - \ 

. i ; Inspection arid adjustment- of brake shoes arid pads * ^ 
j. Different types of parking brakes , . 

k. How to install front, and rear wheels, check bearings, pack bearings, 
and safety, test vehicle. • 

■-■ • ... , . ■ ^ V ^ ;■• 

26. Trade safety practices and working regulations ^ 

.27. History of the automotive transmission . ^ 

a. ' Standard 

b. . Automatic ' ^; " 

28. ^Different types of power trians systems 

a. Clutch 

b. ^Trans " ^ ' • 
♦ c. , Drive line.. 

d. Differential 
e; Axles 

*29. The' purpose of the transnrission and rower^ trians 
. 'a. Standard ' • • . . 

^^b. Automatic 

c. Front wheel drive . 

d. Rear Wheel drive . . 

e. Trans-axles ; , 

30* ^ How to use special toels for transmission repair and service, according to 

.type (-automatic and standard) 
■ . a. GM /. - 

. b. ' Ford , ^ ' 

c; Chnys 

' d. AMC,^ ' ; . ■ 

31 . Construction and operating principles of transmissions 

a. Standard - 3 speed and; 4 speed 

b. ' Automatic v • - 

f> . . ■ ... ■ ■ ■ ^ 

32. Types of clutches 

a. Single clutch ^ 

b. Multiple clutch ; 

c. Hydraulic clutch • 

d. Fluid clutch \ . 

e. Torque converter 

f . One way clutch ; 

33. U joints and drive lines 

-12- .■ ' 




Research and Design Pt^ject, Automotive Mechanics 
Job Entry Requtrementsv (Continued) 

.Differential types, * . . : 

a. -" Standard / ^: 

. , . : b., / Limited sJ ip . . ; ; • ^ ■ 

35. Axle Types 

• >. a, SpmirfloatingV; , /: 

b. -Full -floating " ' 

c. Swinging axle . 

d. De Dion a'Xle . ; ' \ 

36. Types of drives . - ; \ . 
a. Torque tube 

' b.. Hotchkiss , * ^ . , ' 

c. Control arm 

d. Trans^axle ^ - 



Employment Opportunities 



s) 



1, Apprentice mechanic 

2. Specral ity mechanic 

a. Front end 

b. Brakes \ c 

c. Engine (machinist) 
* d. Tune- up 

e. Air conditioning 

f . Transmission 

g. • Engine 



3. Small engines mechanic: lawn mowers, boats, motorcycles 



-13- 



On THE FOLLOWING PA^iSES^ YOU ARE PROVI'dEEI'WITH AN . 
ANALYSIS OF THE ENTRY-LEVEL SKI LLS/KNOWLEDGES/aTTITUIDES . 
REQUIRED TO SUCCEED IN |(-HIS OCCUPATIONAL AREA. ThE INFORM- 
ATION IS TAKEN FROM THE Di.cTiONARY OF Occupational Titles^^{ 
D-.QrT.^ coMi^i^ BY THE Department OF .Labor. " 

. This ANALYSIS is one' OF .several sources used by the 
project DURING Phase I r to define, the levels at which a . 

student WOULD^HAVE TO BE ABLE TO PERFORM IN ORDER TO ENTER 
AND SUCCEED IN JHI S PROGRAM. ThESE LEVELS FURTHER SERVED 
To HELP PUT LIMITS ON REMEDIAL PROGRAMS'- DESIGNED TO BRING 
A STUDENT UP TO ENTRY-LEVEL STANDARDS. ' 



RESEARCH DESIGN VrOJECT FOR DISADVANTAGED STUDENTS DOT INFORMATION'. SHEET' 



VOCATIONAL PROGRAM: 



Auto Cluster 



WORKER TRAIT NUMBER THIS VOCATIOm CLUSTER: .281: & ;.38] 



JOBS WITH IN . THIS 'ViOCATIONAL CLUSTER ; 
Job' 

Air Conditioning! Mechanic 
Carburator Man 
■ Automotive Diagnostic Tester 



DOT Number 



620.281 



620.281. 



62-0.381 



BREAK-DOWN OF VOCATIONAL CLUSTER WORKED TRAIT INFORMATION : . 

A. CLUSTER: ' - 'Auto Cluster . ■ ' ■ - ''. 

B. JOB: Air C.ond. Mech. & Carburator M anDOT NUMBE R 620'. 281 

G.. WORKER TRAITS RELATED TO DATA, PEOPLE, THINGS: / , 

> A a. Analyzing 

b. No significant relationship 

c. Precision working ^ 




tOuCATlO! 
5 !977". 




■D. GENERAL EDUCATIONAL. DEVELOPED REQUIRED: 

1. Reasoning Development--^^- Level- -^4. & 3 



/ 



4. Apply principles of rational systems to solve practical, problems 
and deal with a yari'ety of concrete variables in situations where 
only limited standardization -exists. Interpret a vanety of 
instructions furnished in written, oral diagrammatic, 'or 
schedule form. 

3. Apply common sense understanding to carry out instructions 

furnished in written, oral , or diagrammatic form. Deal with problems 
un^volving several concrete variables in or from^stdridardized 
situations* 



*7» . 
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■■D:.GENER/W. EDUCATIONAL DEVECOPMENT REQUIRED- Con' t^ ; ^ ^ ' . . 

V - . ^ • 2-: Matematical DevelopmeYit,; Level J_& .3 . .. 

' , ■■ /■' • .. •* . • -'/-^ • \ ■ ' * ■ ••• ' ■/ ' ' ■ 

; . •• . 4. Perform ordinary arithmetic, aT-gebraic, and geometric prpee.dLires 

* ! ' . in standard, pr-aGtica-l' applications! . , - : ^ , 

■ • . .■ ■■ ■ ■ . . ^ . • ■ ■ , • • . . 

, . v 3; Make arithmetic GaVculations involving fractions, decimals and 
percentages. ; 



3'. Language Developmemt, Level 4 & 3 



'■if: 



■ o 
ERIC 



4. Comprehension, and expression of a leyeT. to:- - Transcribe dictation, 
make appbintments for executive and handle his .personaVmail , ; 
; .• • interview and screien people wishing to speak to him, and write 
routine- corre^spondence on own-initiative. - Interview job 
. applicants^ to determine' work best suited for th^ir abilities and 
experienceT" and. 'contact employers to interest them in services :. 
, . . of -agency. - Interpret technical manuals as well as drawings ^--^-^^ 
-''^ and specifications^ ., such as layouts, blueprints, and schematics. " 

3-. Comprehension and: expressi.on of a levfeT tOr-..Fi1ei post, pind mail 
suqh.materiaV as forms i checks,, receipts,, arid bills. - .(p.. 2 .a) 
APTITUD'ESV Spec abilities require'd in order to 

^/j learn or perfornn. adequately ai job duty. ^ ' - 

t . ' . ' '* . ' ■ „ ' ■ ' ■ 

■Aptifeiide > - . . Level /Explanation . . . • 

/ ' - ^3 ^ ' ■ / INTELLIGENCE :. General learning d^bbiit 

• . : ; ^ ability. The ability to "catch on" : | 
V: / ^ ^ ' . or. understand instructions and' under- 

' ^lying principles. Ability to reason-^^t 

V: make, judgments. Closely related to 

* ' . doing wel 1 'in school . ' \ ■ « 

/ r - . " - " (3) .The middle third of the population. 

This segment of the 'population • 
. " poss'esses a medium degree' of tbe apti- 

- /\ * tude,' ranging from si ightty below -to ' 

' slightly above aveicage. ■ 

\J ' "3^ ' VERBAL : Ability to understand meanings 

■ . ^ ■ of yjprds and ideas associated with them, 
to us^ them effectively. To comprehend ' 
V / s . " a r- - . ' 'language, to understand relationshipsv ^^ 

• between words, .and to understand meanings. 
• ' / ^ * of whole .sentences^*and paragraphs . To. 

\. .c .* ^ , pVesent infpmation :or ideas clearly 

' ,(3) See^ above. ^ ' ' ^ 
■ ^ Gont. P 2a. 



LANGUA^E^ DEVELOPMENT .(Cokinued) 



.. - Copy- data frdm one record to another,' fill in report forms, 
. arid type a1 1'work from rough fdraft or corrected copy. - Interview 
j nienjbers of^houSabold to obtain sucK> information as age', occupation, 
' . ^ I and nuiTib^r of ciildren*, tp be used as data for siipeys, or * 
• ^ econo'mic studies,.. - Guide peoplj oa tours ynrough historical 
or public buildings, describing/such features as size, value, 
^ : -and points of interest. . ; - • ■ 

*. * * * *.. ★ ★ * * * * * * * * ★w* ★! ★ ★ ★ ★ * * -A; * * ★ ★ ★ ★ ★ * 



APTITUDES (Continued) ' 
Aptitude Level 



Explanation 



N 



.3 



M 



■ NUMERICAL : Ability td perform. arithmetic 

• operations quickly'^ and accurately. 
. (3) Se^ above: ^, 

SPATIAL : Ability to comprehend forms 
in space and understand relationships 
of Rlanje and solid objects. May be 
used in such tasks' as blueprint reading 
and in solving geometry, problems. 
Frequently deacri bed as the', abi 1 i ty to . 
. "visual ize'^^ objects of two -or three 
. dimensions, or to think visual ly of 

• geometric -forms. ; ; " \ -. 

(2) The highest third exclusive of the 
top 10 percent of the. population. This 
segment of the ^population possesses. :\ 
an above average or; ..high- degree of ' 
the aptitude. / / 

FORM PERCEPTION : Ability to perceive""^ 

pertinent detail in. objects or in. 

pictorial or graphic material ; To 
. make visual comparisoris* and discrimin- 
. ations and see si ight; differences in 

shapes and shadings of figures and 

widths, arid, lengths of lines." 

(3) See abov6. ^ 

. MOTOR-^COORDlNATION:^ bi-l.'ity^to coor- 
dinate eyes and hands or fingers rapidly: 
and accurately in making precise move- ' 
ments with speed: Ability to make a 
movement response accurately and quickly. 
(3) See !above. 

MANUAL DEXTERITY : ■ Abi 1 i ty to move the - 
hands easily and skillfully. To work 
with the hands in placing and turriTrig 
motions. - . ; / 

(.3) See above, . >• 



SPECIFIC VGCATIONAL PREPARATION - Amount of time required to learn 'the 
techniques needed for average performance of job duties. 

6 - Over T year .up to an'd- including Z.years^, ' - ' 

7— Over 2 years' up to and including 4 years. 

8 - Oyer 4 years up to and including 10 years. \ 



INTERESTS - PerfereWces for certain types of iwork activities or experiences 

1 - Situations involving a preference for act,iyities dealing with • : ■ 
things^ and objects. . - \ : .. 

9 - Situati-ons involving a preference fori'acSivities that are nonsocial 
in nature, and are carried on in relation to processes', machines 

' ' [ and. techniques. • * \;.^Ay. 

0- Situa1:io1is involving a preference for aifctivi ties resulting in tangible, 
productive satisfaction. \ .\ . .'x*'^. 

TEMPERAMENTS - l^ork sityation adjustments j'requi red. 4: 

9 - Situations involving the evaluation -(^VTiving at general izations,> - 
judgments , or decisions) of . information^ sensory , or judgmental 

criteria.. . ; . . 'y^- ■ ■ ' ' * 

0 - Situations involving the evaluation at generalizations , 

judgments, or decisions) of information' against measurable or . 
. verifiable criteria. v \ ' ' ' 

^ ' . " . y •.•^•^ ■ ■ ■ '■ 0; "'- . ■. ■■*.■--■. ■ •, • ' ■ • •' 



PHYSICAL DEMANDS '- Physical demand "act-ivi ties required to perform job tasks 

2 CI imbing and/or Balancing: ■■'■^.-y . ' 

.<.'{1) Climbing: Ascending or descending ladders, stairs, scaffolding, ' 
ramps, proles, rope$, ahd-the like, using the feet and legs and/or ' 
hands and arms. - . 
(2) Balancing: Maintaining body equilibrium to prevent falVing when , 

walking, standing, crouching, or running on narrov/, slippery, o^: 
r erratically moving surfaces; or majiotaini rig' body equilibrium - 
when performing gympaktic feats. .* • 
3 stooping, kneeling, Crouching, and/or Crawling: 

(1) stooping: Bending/'.the body downward and forward by bending the . 
/spine at the wais^:.' / ; 

(2) Kneeling: Bending the legs at the knees to come to rest on the 
knee or knees. ^/^^ 

(3) Crouching: Bejnding the body downward and forward by bending the 
legs and spineV 

(4) Crawling; Moving about on the hands and knees or hands and feet. " 



. H. PHYSICAL toANDS Gon't. . . ; \ . ■ , z " " ' ^. 

4 - Reaching, HandTin 

•■ ■■ - ■ ". ■ ■ .' ••• ■ : 4f ' -1 ' ■ \ ' . : ■■, • 

(1 ) V Re aching: Extenxiing the hands and arms tn any direc 

(2) Hanciling: Seizing, holding, graspingV tur;nirigv or othem 
working with the hand or hands (fingering "not involved); 

(3) Fingering: Piqking, pinchfng, or otj^^erwise Working with the 
'.fingers primarily (rather^.than with 'the whole hand^'or arm as, 

^ * in handTing)^ ^ : 

. (4) 'Reeling: Perceiving such attributes of^^.bjects and 

'size, shapie, temperature, or texture,^ by^m^ of receptors .' -V 
in the skin, particularly those of thl finger^t^ - 

.6 - S^teing:" ' v • ' 

, . Obtai ning impressions through the eyes of the, shape, jsize, distance, 
motion, color, or other, characteristics of obje'cts. The major 
visual functions are: (1) acuity, far and near, (2)' depth, 
\. perception, (3) field of vision (4) accommo.datibn, (5) colof '< ' 
/\ ; . vision. The functions; are defined as follows: 

(1) Acuity, far - clarity of vision at 20 feet or more 
Acuity Near - clarity of yis4<jn at 20 inches or less. ;- 

(2) Depth perception - three dimensional^visian. The. abil ity to 
judge distance' and space relationships sd^^ a.^-^ to see objects . 
where and as they actually are, ~r ; 

(3) Field of vision -'the i^irea that can be seen up and down or' to the 
right or left while tt]e eyes are fixed on' a: given point. 



Light Work - Lifting 20 lbs., maximum with frequent lifting and/or ; ■ 
carrying of .objects weighing up to TO lbs. Even though the 'weight 
lifted may be only a negligible amount, a job is in this, category . ' 
when it )reg4ji1^s walking or Standing to a significant degree, or when 
it inyolves sitting most of the time with a' degree of pushing and ' ^ V 
gijlling of arm and/or leg controls; ^ ■ 

Medium Work >- Lifting^SO lbs. maximum with frequent Vifting and/or 
carrying of objects weighing up to 25 lbs. ^ ^ 

H. Lifti ng 100 lbs... maximum, with, f^^^ carrying of , 

objects wef^fng. up to 50 lbs. 

I. WORKING CONDITIONS Physical surrondings of a worker ih& specific job. , 
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RESEARCH AND DESIGN . ^ 
"\ _ .;. AUTOMOTIVE MECljANKS :.;^ ■ V • 

• 5 . ■ ; • Program- Curriculuni Objective ' ^ . : . . 

To provide students with the knowledge and. skills to work as autoiriobil 
mechanics. . 



Currjculum Statement; Our purpose is to develop a two-year course whiqh, 
• \ when cofnpleted, will enable the student to obtain a job^ as an 
V automobile, mechanic/ . ' 

GurriciSVum Objactive.: Upon completion of four semesters in Automotive 

Mechanics, the vocational education student will have acquired the 
necessary skills and knowledge in automotive fundamentals and principl 
for the maintenance and servicing of passenger cars to become employ- 
^abVe as an auto mechanic arid apprentice mechaniCv>?pecialist mechanic, 
, or small engine mechanic. AEvaluatiori of autontbtive theory and 
^ principles will be measuredVby achievement of a minimum of 70% on 

multiple choice ^tests in the\ courses . Performance' of required tasks • 
must be at 100% proficiency, according to manufacturer's spiecifications 
.or shop manueps and in no longer time tftan that allowed in the Flat 
Rate Manual plus 40%. Evaluation will be done by the instructor- 
By successfully completing the additional courses wi^th a C or better, , 
the/student may earn a certificate of achievement: 



PerfoKimance Requirements : 



\. The course must provide that students who complete it will be able 
; to pass automotive- theory tests with 70% accuracy and be able to 
perf orni the following tasks correctly,, ac-cording to manufacturer's 
specification,. in Flat-rate plus 40% (apprentice allowance) time: 

; ^; . a. I^build an engine- 

b. Repair or replace electrical system ; ; / > 

^ c. Install and repair air conditioning system . ^ 

d. Repair suspension system 

j; r : Repair steering systems ■ 

'.'.]'. i f- Repair or replace brake systems ' 

. .■^ g. Repair or replace transmission systems, standard and automatic 

• • . h... Repair rear-axle assemblies ' ^ 

V V i. Diagnose trouble in all of th^ preceding and communicate orally • 

; ^ - :< cind in writing Understanding of the problem diagnosed and its 
■ proposed remedy. ^ ' 

'.•■•<;. 2. The course wil'l be designed 'on a Series of blocks, corresp^ding to 
> the above list, subdivided into appiropriate units. ' \^ 

.. .v ;3; Eval uation of the methods and materials, and instructional strategies 
•r^rT li^arner performance in each unit by (a) learner 

achievement on theQjr^ tests r (b)^ l^ 
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Research and Desigtl . ■ 

Program Curriculum Objective: Adtomoti:Ve Mechanics (Continued) 

• . , ^ .' ' • ■. ■ ;\ 

. tasks within eadh unit and bloek, (c) jns1:ructor's assessment of ' 
X . implementation. . / - 

4. . Instruction will tak^.jilace in the claSsr^ the auto shop. 

5. The total program will consist of twenty-four units in five courses 
with half of each course spent in Tab. (shop) work. , ^ ^ 

.6. It is desirable^for students to achieve proficiency by the end of 
; four semesters; • . ■ 

7. In order, to achieve a certificate of achievement, these other class'es 
must also be completed with a grade of C or better: 

I ED 9 - ' ■'.^ ■ „ ■. ' ■ ■ - ■ .' ' 

• V I ED TOA - ■ 
■ ■ ■ I ED. 5 ■ . , ■ . ■ - ■ ■ ' . 

-I ED 36 . ' ■ • , > 

, l; ED 60B (Math, iSrobI em solving) 

#3 Learner Characteristics: ..The beginning automotive student at Fresno City 
College meets the district 's entrance requirements and has no special 

/ / skjlls or limitations. - Jhe average 'reads at ninth grade- level and has 
seventh grade level mHh skills. 

Additionarcharacteristics derived from the Co^mposite Summary of EOP : 
students which are relevant to the objective are that the student: /. 

-■■ ■ ■ ^- : ^ - .. • ■ . . ^ - • ■ 

1. attends coll ege in, order to becqme economically self-sufficient 
- . 2. may be bi-lingual • , ' 

• 3. inay have lower educationaf abil ity than average .v ...i^^'^' 

' ' ' may. have lower English usage, skills ' 
. 5. may. have lower mathematical skills' • - . . ' 

6. .may have poor study habits . . • ' - 

./ , . 7. \ may be more spontaneous 

8. may, be higher in aggression^ :5 

» 9. 'may be Tower in self-confidence . . 

. 10. may be lower in self-control \ ^ 

11. may be lower in personal adjustment: ' ' 

Prerequisites: • . • - 

■ - i' • - , • ■ • . . : 

1: Physical capability. The automotive student needs' to be able to lift 
fifty pounds maximum with frequent lifting and/or carrying objects 
weighing up to 25:pouhds. ' Jhe student must be able to reach in any 
direction, to seize, hold,' 'grasp, turn with hands. He must b^ able 
to pick'' up, J;o pinch and to work with fingers primarily as well 
as with whole hand or arm. He must be able to perceive objects and 

\ \ . ■ '; , ■.. . • • \ 
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Research and Design • ' * . - 

Program Curriculum Ob'jectiWer AutoniotivB Mechanics (Continued) 

' ■ " . • . ■ . ■ •* ■ 

their attrib'utes such ^a-s ^5 iz^, shapes col orV texture; t^^^^^ 
* . . He must be ab^e to std6f),y;KneeTp crouch and crawl. 

2. General education level ' J • 

' . :A.. The" Student should be able to interpret the manuals usel^^: 

^ . ' automotive work as well as drawings and schedules;,. /He shoiild 
be able to file al phabetical ly^ and to record forms, checks, 
' receipts, and bills. He should be able to copy data from one 
, record or source to another. He should be ab-le to learn his 

job duties from oral instructions '>or demonstrat^jons; be able to 

' ■■ ' write work orders and request parts or assistance orally., 

. ■ ». , . . , ' • 

. , : . B. The automotive student needs to .beuble tp^ perforqi simple . ' 

math (a'ddition/ subtraction, millti plication and division); and 
t ' to write and record figures. ^ He must also be able to make 

■ ■ ' ' arithmetic calculations involving fractions^, decimals and 

. ; percentages; He needs to be able to perform .ordiaa ry arith-' . 
fnetic, algebrajp and geometric procedures in standard, practical 
' a'ppl ication* 1 ^ , • 

■ ■ ■• ■ ^ , . , . - ; • . ' ■ 

C, The student^'needs to apply common sense und^erstanding to carry 
out simple two-step instructions in detail #bothVoral and 
written; He should b^^able to deal witH' varlufbles from the 
standardized situation. He must be able to re^d and j'ollow 

, ' \ diagrammatic instruction's. He itiust b^.able to solve pract|caT 
problems by application *of rational systems.. He^^must be able 
\to interpret and combine instructions ^furnished in^written, oral, 
diagrammatic^ or schedule form,- ^ \ ^ . . 

3. B.ehavoriar level - The automotive student,,, to succeed in the ob- 
. . jective, rteeds: ; ; - ^ 

• .A:. Willingness to follow ^jrect tons,,, vOi;aV a written 
B.^'To initiate and follow a log1caV'se'4uence 'of 

' vC. To find satis'f^iction ia ^xetutipn Of correct procedures 

D. To des-ire to complete 'a job commendably; 

• , To exhibit care of '^equipmeht and tools |rieatness) 

F. To show carefulness and precision in performing operations 
" 6. Tp exh'ibit patji^hce ' 



X RESEARCH AND DESION - . ■ ' . v 

;. , . - AUTOMOTIVE MECHANICS • ... 

\ ^ Automotive Mechanics 51 ' , . ' 

» , ■'. Course .Objective for Engine Rebuilding, Unit V \' 

. V By the end of .one semester in AM 51, Engines, the learner will have 
assembled with tolerances according ^tomanufacturer's sqecificatidns an auto 
mobile' eng me. The assembly will be done in the auto shop. It will. be ■ ' 
evaluated by the instructor's, personal observation and inspection of the ' 
work, itself, by appropriate' practical test, and \by satisfactory completion 
of pro'jects outline on worksheets. The learner will also be able to pass; 
'a multiple choice test on engine, theory with a minimum of 70% correct 
answers in the classroom. , ■ ■ ^ 



« RESEARCH AND DESIGN, V 

' • . .V AUTOMOTIVE MECHANICS • :.. • 

. . ■ •■ ■ / : . ■ " . ' -^ ■ ■■- ■.: . 

'Automotive Mechanics 52 

: ■ Course Objectives 

• AM 52A: Repair or Replace Electrical Systems and Fuel Systems 

By completion of this un^it in ope semester, the learner will, repair or \ ; • 
replace a car's electrical system with 100% proficiency in accordance with 
manufacturer's specifications. He will pass a, mul tiple choice test on ' ^ : 

' . electrical systems at a minimum score of 70% correct/ Evaluation will;be 
done of work .by the instructor's observation of how well worksheets ar.e 
followed arid by his Inspection of the work done. Work will be done in the 
;shpp;;:the test wiTlv^^Vgiyen , in the classroom* v . ''■'■■^ 

AM:.52B:' Repil^ Replace Electrical Systems and Fuel Systems and Air . > ; , 

;^ Conditioning Syst^s ; ^ > V 

By t-he end of this unit, one semester, the learner can repair or replace ^ 
.. the fuel system in an automobile; He can. make .corrections . and adjustments . - \ 'A 
in the fuel system parts and can tune an engine ^ill to^ t^ 

the appropriate ^factory "and service manual for the year. and make'of car. ; ^ 
He can pass a multiple choice test on theory and diagnosis^of fuel system v 
; ■ , operations ^with a minimum of 70% correct. The .work* wil 1 ■ be performed in .\ ;^ 
the shop and will be inspected by the instructor and pvalua for conformity / \ 

%o the factory and service manuals. The trieory test will be given in the 
■ classroom, ■ ^ ■ . . i ■. . .... ' • ■ ..' • ■ / . ,\ ^ 

■ ■.; . ■ ■ _ -■■ ■ . . ■■ \ ■ ■• ■, ' ■ ■ • ' -o'w;^^ ^ - ' / : .. - \ 

AM 520: Install and Repair Air Conditioning System ^^v ' ;^ ' . 

By the end of this unit, in one semester, t^^ , 
install an air conditioning system in an automobile according to appropriate 
• . factory manual at 10Q% proficiency. He will be able to and repair 

. air conditioning systems. The work will 'be disne jri the shop .and will be " ;: 

evaluated by the instructor's personal observation of how welT jof) sheet's, v 
are followed and by inspection and testing of the finishecl work. The student ' 
will also, tn the classroom, pass a multiple choice test on the theory and 
operation of* air conditioning systems at; minimum of 70%. ' 
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RESEARCH AND DESIGN 
AUTOMOTIVE MECHANICS 

Automotive Mechanics 53 



' ^ * XAurise. Objectives > 

AM-53A: Repair Suspension System^ 

/ ]\0 the end of thiV^nit, in one semester, the learner can diagnose, re- 
paifl^adjust, or replace steering and suspension systems' parts in an auto- 
mobile 100% according to manufacturer's specifications. He will pa'ss a 
•multiple choice test on theory at 70%; minimum. Work will be performed in ^ 
the shop. The test wilT be taken in the classroom. Work will be evaluated 
by the instructor by personal observation of the student's performance and 
ability to follow worksheets and by- inspection of the work to judge its 
conformity to manufacturer's specifications or to the appropriate service 
manual . . \ ' ^ v 

AM 53B: ' Repair or Replace Brake Systems 

By the end of this unit, in one semester, the learner will be able to 
diagnose, adjust, repair-, or replace brake systems in a car according to 
the appropriate manufacturer's specifications or service manual. He will 
pass.a multiple-choice test on theory of braking systems at 70% minimum, 
in the classroom. The work done'in the shop will be evaluated by the 
instructor's' observation of how well worksheets^are followed and by 
inspection of tfie work and its conformity to the standards set in the 
appropriate service manual for that year and make, or in manufacturer's, 
specification. A ^ ^ " 
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I.. . . Automotive Mechanics 54 . 

Course Objectives 

Unit: Repair or* Replace Transmission Systems, Standard and Automatic, 

Mechanical and Hydraulic Clutch Systems, Drive-Line, Differential , i . 
and Axles - 

By the end of this unit, in!^one semester, ; the learner will be able to^ 
diagnose, adjust, repair, or replace transmission system^; standard or 
hydraulic clutch systems; standard or hydraul-ic drive-Tines; differential; 
and axles. The work performed will be 100% according to the appropriate 
manufacturer's specifications or service manual, for the/year and make of 
car or part. The work will be done in the shop and will be evaluated by the 
instructor's observation of how well the. student follows work sheets and by \ 
inspection of work performed for conformity to the appropriate standards 
of. the manual for that year and make of automobile. A multiple choice ^ 
test on theory of transmission, clutch, drive-lines, differential oand axles . 
will be passed at 70% minimum, in the classroom. 



Unit: Repair Rear-axle Assemblies / 

By the end of this unit, in one semester,, the ,1 earner can diagnose, 
adjust, repair, or replace rear-axle assemblies at 100% proficiency according 
to the appropriate manufacturer's specifications or .service manual for the 
year and make of automobile. The. shop work will be evaluated by the 
instructor's observation of how well student follows worksheets and by 
inspection of the work for conformity to the manufacturer's specif ifcations^ 
or service manual , A multiple choice test on theory, of rear-axle assemblies 
will be passed at a minimum of 70% correct, in the classroom. 
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' - RESEARCH AJ^D DESIGN' k 
\ ' . . AUTOMOTIVE. MECHANICS 

' . #4-5 ' Automotive Mechanics 60 

#4 ^\ . Course Objective ,> 

By the end of the semester Ttfe student wil I be able to perform i 
previously learnedvskins at a higher degree of competency. The learner will 
be evaluated by the instructor's personal . ob^iervation of the work. The 
learner will also be evaluated ion the time it takes to perform :the. project, 
using the flat rate manual as the criteria.. The learner will, also pass a . 
multiple choice test on the previously learned areas with a 70% minimum* 



RESEARCH AND DESIGN PROJECT \ ' V 
AUTOMOTIVE MECHANICS 



. . Terminal Mastery From Other Required Courses\ 

;i. ; Language and Communication (For Graduatidn\ Not For Certifica<^e) 

a, to read at ninth grade level 
. b- "^to write enough 'tolfiVI out 1^ 

c. to copy numbers, paVt names, instructions accurately; to write-down 
■ messages conveyed aj^ally; to write messages on one's own behalf 
' d, to understand spol^en English and be able to respond appropriately 
aftd understandably > 

2. ^Mathematics (60B - Required) ' _ * ■ ' 

a, , to p.erform^ simple mi^'th - 

b. to -write , and redord| figures 

c- to make calculation's .involving fractions, -decimals and percentages 
: in standard, practical applications 

3. Personal Health (Required For Graduation, Not For Certificate) 



a. to maintain personafi health and stamina 
■ b^ t'O' keep personally ^clean and presentable 

4,:\Human Relations Cind. Ed. 39) ' ; [ , 

a. to understand the objectives of others and be able to work cooperatively 
to at tain, them .• * :r 

b. to exhibit -self-respect as shown in attitude, manners,' responsiveness 
to needs of others and to job requi'rements I ^ 

^5. Safety Education (Ind. Ed. 36) > - 

■ ■ ."^ ... ■ • ■ 

a* Positive steps which promote safety 

b. Behaviors to avoid. 

. c. Awareness of environment regarding safety factors ./^ . 

d. Serious and responsible attitude toward safety 

6. Basic Gas Welding* — \ 

a. the use and care pf acetylene torch 
•^b. regulate oxygen • 

c. - types of steel' / / . 

d. sizes of welding rods 

e. principles of proper welding 
; ^f. welding -tip selection 

g. . safety " ^- ■ •. - 

h. types of joints. and welds _ ' : ' 

i. physical properties of metals 
. j. weldability of metal s 
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Research and Design Project, Automotive Mechanics 
Terminal Mastery From Other Required Courses ' 



k. identification of metals 

!• welding of light gauge metals 

m. brazing ^ V 

7/ Automotive ESsenti'als (Ind, Ed. 9) , 
i.. safety 

b. - hand tool identification 

c. theory and construction of engine 

d. service v 

S. Machine Shop* (lOA) 

a, principles of machine shop practice 
knowledge of cutting<'topls 

c. selection of cutting tobls/speed 

d. safety with lathe operations 

1. turning straight taper 

2. threading, external and internal 

3. threading, right and. J eft hand 

4. ^^ baring ' 

e. unders'tanding dividing head 
f* setup milling machine 



I- 



RESEARCH AND DESIGN 
Proje'ct: m6bILIt|' 
STEPS .OF CURRICULUM, AN|\L,YSIS 
• * STEP 2 



Having defined the requirements of the emplqyer and 
restated the cgllege s programs in performance terms; 'the 
team now seeks to identify what each student must be able - ' 

TO KNOW/FEEL/DO IN ORDER TO ACHIEVE THOSE OBJECTIVES. EacH 
COURSE OBJECTIVE IS ANALYZED TO IDENTIFY THE COGNITIVE/ ■ 
AFFECTIVE/PSYCHOMOTOR MASTERY EACH STUDENT MUST DEMONSTRATE " 

TO SUCCEED. This analysis will provide the team with a - 

DETAILED ENOUGH DEFINITION OF WHAT IS REQUIRED OF EACH COURSE 
TO SPECIFICALLY PINPOINT WHERE THE PROBLEM AREAS REALLY ARE. ^ 



Step^2 : 

A) Perform A Cognitive/Affective/PsycHomotor Analysis 

"•OF EACH STATED COURSE OBJECTIVE TOl DERIVE AU. HIGH- 
■ • EST LEVELS OF MASTERY REQUIRED FORI SUCCESSFUH COM- 
PLETION OF THE COyRSE.;^ • y | . , ; ; , , 

B) State the criteria cf mastery 'For each, ite^ 

; FIED IN vTHE CbGNrave/AFFECTIVE/PsYCHOMOTOR ANALYSIS . 

„ . These statements would include the! method of^ jevalua-- 
;^ :tion and .the level of, performance required of the 

STUDENT (How- AND HoW WeLL) . THI S STATEMENT I S NOT : 

the exact test item that the student would encounter 
(Criterion Measure). 



EQUENCING OF 



C> Assess each course to confirm that, the s 

THE ITEMS OF MASTERY IS CORRECT ACCORDING TO THE TAX- 
ONOMIESj , AND THAT THE COMBINED COURSES' WILL PRODUCE 
/- • THE MASTERY DEMANDED BY THE EMPLOYMENT REQUI REMENTS 

AND THE Program Curriculum Objective (vocational/ 

OCCUPATIONAL COURSES only). 



RESEARCH AND DESIGN PROJECT. ; 
• . ■ AUTpMOTlVE MECHANICS ' . 

. AUTOMOTIVE MECHANIGS -51^^^^^^ 

El ements of ' Required Mastery ( Cogni tive/Af feet ive/Psychd'rno tor ) 



Cognitive; 



The student will know: /. ' ^ 

1- History 9nd development of . the* internal combustiojn engine and of the*^ 
automotive industry. . .... ,^ . ' » ^ 

2. Characteristics of the various automoiiye engines manufactured. ■ - 

3* The principles of. operation of valves ajid' valve action. . - 

4. ' Design and. function of crankshafts .and. main bearings and how to diagnose 

crankshaft and main bearing troubles. \ : f 

5. Design and function^bf connecting rods. ^ / 

■ ■ ■ * . ■• •• ■ - . ' .'"^ • ' ■ ■ " ■. . ■ ' , ^ - 

6. Principles 'of cylinders, ^'cylinder heads and cranl<case design a^^ 



EKLC 



-•7. Design ijnd' function of- the various, types bf engine block, such as'the' 
T "Y" block jtrid tbe "F" type. . : - ; : v , 

8; The principles of automotive cooling systems; operations and design of 
water, pumps,' fans,^'*thermastats, and^^anti-freeze.chemicaTs'; ' ' 

■^9^ i TTie history of oU disc^^ and its development. ^ " * . . ' . ' " 

/;10.v;The meaning of viscosity, gravity testing, 'detergen^t s.oaps\- 
-'M used in grease V and otheh terms uSed in petroleum processing^ ^'. ' % ' : / - 

■ ' ••. ; . ^'-k^k'^:'^ " ' ^ '■• v ' ■■ "■^^'^ ^: 

' Jl.: Types of brake systems, operating principle^jiai^^h^^^^^ 

' ^, basic brake units. :* -^'iVJi'^^; : • - 

12. ^How. to. diagnose ei^gine troubles such as.: \ , ; ^ 

; 21* Ways that an engine can use ail/e>:cessively^!^^^^ 

. ■ . b. Causes of engine knocking. ^ - 

:: C., Oil> pressure failure. i : ■; 

d. Low compression. / ; r' ' Sy ' . 

13. How td estimate the dost of engine repair. 

. 14: Where anrf how to obta^ sp^ecial *se^^^^ as crankshaft grinding. 

' 15. How to compute piston displacement, compression ratios and other problems 
- using practical. shctpOnathemafics," ; ^ 



r 



Research and; Design Project, 'Automotive Mechanics . 
AM 51: Elements of Required Mastery (Continued) / > • ' 

. 16/ How to diagnose and repair basic, brake" and power transmissioJn units. • 



* . Psychomotor ; 

The student win 'perform: 
• 1. Service valve systems. 

2. Use" valve seat and valve refacing machines. 

3. Use micrometers and other precision tools. . . ^ 

4. Check crankshaft for wear. : ' . ^ ■ ' 
5/-*^Check, adjust and align connecting rods, 

6. Measure cylinder bores. » . ' ' . 

7. ' Fit piston rings and wrist pins. . . 1: 

8. Finish-grind pistons, using piston' grinding machine' as well as other 
special engine tools and fixtures needed in Vebiiil ding. an automotive 
engine. , / . - ^ . ' 

'Disassemble^ inspect, assemble and adjust laboratory engines. 

. - JO. : Disaissemble, inspect, assemble, and adjust basic pow^r transmission 
laboratpry assembles. ; / ; , / ^ v 

11. -Over haul and. test' basic brake units, • 



Affective : ' 

The student will appreciate the trade ethics and exhibit them. He will 
appreciate the. dignity of labor and take pride in doing a job well. He 
' will appreciate and participate in his responsibilities and^privileges as 
as laborer, an employee, a citizen, or as a membenyof .any organi2,ai:ion for 
the benefit of any of the above. 

1. He will exhibit. willingness to follow directions. . " * 

2. He will observe safety rules and standards. ..- 

/ 3. He will take care of' tbols and equipment. ' /. 

4. He will be neat. •* _ ; ' ' . 

5. -He will accept criticism. V/ 

6. He-will show effort in his work. * . ^ - i 



Research and Design' Project, Automotive' Mechanics 
AM 51; Elements of Required Mastery ( Co n t f n ued ) • 

. 7. He will show interest in' his work and its problems. 

8. He will be punctual. 
. 9. .He. will be persohany clean and presentable. 
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. . RESEARCH AND DESIGN PROJECT 

, . . AUTOMOTIVE MECHANICS 

.; AUTOMOTIVE MECHANICS 52: FUELS AND ELECTRICAL SYSTEMS 

ETements of Required Mastery (Cdgnitive/Affective/Psychomotor) 



Cognitive: 



The Student will know: 



ERIC 



1. About the service rendered to man by the . great inventors and scientists 
^apd the contribution they made to the automotive industry. 

2. History of the development of electricity and of the scientists who 
contributed toward that development through their .discoveries . 

3. The function of the storage battery and its construction. 

4. : Causes of battery failure; how to test a: battery; what tools to use for 
these purposes.. ^ r 

. 5. The principles of operation of automotive wiring systerpsr 

* a. generator systems „ 

b. starting motors and starting motor control systems 

c. generator and generator control systems 

d. motor tune-up procedures and equipment needed 

6. The general principles of carburetor operation, design and associated 
< untts, such as chokes, etc. 

7. The principles of automotive wire systems. 

8. The principles, of electrical laws..^ ' ' 

9. How to test the different storage batteries for serviceability^ 

10. The California State Motor Vehicle regulations on automotive lighting ^ 
systems.. - 

11. ^ About he^^^^ V v 

12. How to read wiring diagrams. 

13. Principles of operation- of automotive starting systems. 

14. How to test starting motor and starting motor control system. 

15. How to test generator, generator control system, and what tools and 
equipment are needed. ' 

/Principles and function of the automotive ignition system. 



Research and Design Project, Automotive Mechanics^ 
AM 52:. Elements of Required Mastery (Continued] . . . 

17. : Motor tune-up principles and equipment needed. 

' , . ■ ■ ' * ■ ' .■' 

18, History of air conditioning.. 

19. Types of air conditioning systems. 

20, Types of cqmpressors. * ' ' 
'21,. The function and principle of expansion valves. 

22. -The function and principle of evaporators.; " , ^ 

23. Use and operation of dehydrator receivers. . ' ; " : 

24. Principles and 1;unctions of condensers. ■ . |^ 

25. Coolant requirements • - . ./ ^ 

Psychomoto)* : ♦ ^ I^*^ . ' 

What the Student -willdp: ' ^ 
1. SerA/ice storage batteries.. V ^ • /. - 

'2> Charge batteries, l ; * ' . • 

3. v^ Test and repair batteries . . ' - 

4. ; Diagnose battery defects. ' ' 

5. ^Diagnose and cort^ect wiring system troubles ' \ ^ 

6. Install lighting accessories. 

7. Read wiring diagrams. , 

8* Diagnose and repair starting rnotors. ^ ; ' 

.9; Service charging systentS; - generators, aUernat^ control systems 

10. ^ Service,' repair, test, and adjust .the ignition system. ; 

11. Diagnose and repair carbargtor defects. 

12. Diagnose and repair intake^manif^^^^^^ heat control^ystem., 

13. ' Repair and adjust automatic chqkes and other asisbciate^^'^ / 

14. Diagnose and repair fuel pumps, fuel filters ,ffarid fuel systems// 

)«. ' . ' '• ■ . . ' ' ' .■ ' ■ ' " ,' ' 

15 J! Check, test, repair emission control syst-ems. .. . 



Research and Design Project, Automotive Mechanics 
AM 52: "Elements of Required Mastery (Continued) 



•|6. Use equipment relating to fuel and electrical areas. 

17. Clean, and flus^h coaling s^iterris. , ^ 

18. Inspect, service,7repair J or replacft air conditionijig system:- 

19. Diagnose problems and recornmend the irj remedies in air conditioning system 



■■ i 



Affective: 



What the student must be: 
Same as in other units. 
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/ RESEARCH AND tlESIGN- PROJECT 

f ' . AUTOMOTIVE MECHANICS 

AUTOMOTIVE MECHANICS 53: STEERING AND SUSPENSION SYSTEMS 

E.lenients of Required Mastery (Cognitive/Affective/Psychoniotor) 



Co gnitive : '' y 

What the student must know by the endfibf the unit: 

1. . Safety and shop rules and working regulations. , ' r 

2fi Procedures for planning, work. ■ < 

.3. History of frame!, front suspension systems steering systems, and braking 
- systems* . ' ■ "■ ^ . ' . . ■ ■ 

• 4.^ Types ian<i co|^structi of fV^ames'; ; ' ^ '^"^^ ' 

/ 5. Types, construction and operating jSrinciples of rear and front suspension 
systems. > . *. v ; > 

6. Causes of excessive wear and normal wear of frames<, front susperi'si on systems, 

. and steering systems..-? , ' . /. . ^--'^-''-y/: .-^^ K 

7. Effects of excessive wear in any parts of suspension systeins. . 
How to determine when parts are unfit for further use. f 

let ry of the front end. Principles of fi^ontValignm^ 
Appropriate hand and machine tools for- specific: jobs. 
How to trouble shoot front-end problismsV '' / ' 



8. 




10. 

11. 

12. 



The oxy-actetylene welding and cutting processes, tools, and safety ^ 
rules. . ■ 



13. The California State Motor Vehicle Code: on brakes... 

14. Mechanical braking systems, parts and principle. 

15. Hydraulic braking systems, parts and principles. 

16. Pow^r braking systems, parts and principles. 



I 



-45- 



:;r., •, . .-.i 



. ' ' ' - .' . - 



3s 



Research^' a'nd Design" Prdject, Automotiye Mechanics 
AM 53: Steeminq and Suspension Systems ' 



Ps^ jchomotor ; 



. What the student must be able to do: - ' 

1. Operate.cofTinon types Of test equipment iriaehi^ safe manner. 

2. " Use. appropriate hand, and rna^chine too^ls w1,^h reasonable degree of skill . 
\ 3; : Read det.a1led.;adra^^^^^^ 

v4/ Repair frames, ^^^^^^ . 
y 5 . . Use different types- of 'wHeel bal fencers . ; >j 
: 6 V' Clean, inspect/ lubricate and adjust wheel bearingsV . 
; 7, . Service spri nigs and shackles. 

8. Balarijce wheels, • 

9. Align wheeTs. ' ' ' / T . ■ ^ 
10, Adjust steering gear V . 
ir. Check , remobe and rep 1 ace shock absorbers . 

12, in^spect, remove and install tie rods. 

13. friispect, adjust ^and . replace torsion bars • : ; • 
14/ inspect ball joints and determihe manufacturer's spects. V 
IBS Check suspension for :Worn or .loos^^ / ' 
16. ^ Use torsion bar height ;^uge.- ;^^ ^ ^ A^ - 

:VJ\ Check alignment between front and rear wHeels;:;^;,^ ^ ' 



;18. Check and adjust castor, camber, and toe in. 

. 1^4 Replace^wt^rn parts and realign ctGcordin| to manufacturer ^i^ ispe^^ 

■-80.. ■ Test bralftes. . ;.' ' ^ - : . ^ ''^v-'^V': 

?i2L -Use brakWtesting machines. ^ ^ ; . , .. 

22* Adjust brakes,. . ' v ; ; ' 

23. ,R6line brakes. ^ .A' : " ' ? ' 

24*;: '^Overhaul hydraul ic systems'. - ' . 

25.V Check, change, add br*ake fluid. \ . . . ■ : 
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AM 53; Steering and Suspension l„ 

^6* Overhaul power, brake system. , '. ■ , 

27. Use break. drum- turning .and brake drum lathes. ^ ; 

28, Diagnose brake trouble. ' • • x 

Affective : > ' 

. Same as other unitsV 

• . ■ • . . . . ^ , ■ ' ^ ; , • f-; 

■ ■ ■■ , ■ ■ 
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RESEARCH AND -design' PRWECT ' 
AUTOMOTIVE MECHANICS ■ 

AUTOMOTIVE MECHANICS 54: TRANSMISSIONS AND DIFFERENTIALS 

Elements of Required Mastery (Cognitive/Affective/Psychomptor) , 

^ . ■ . . . . .. \ ■■■ ' : '\ ■ 

Cognitive : - . ^ ' 

What the student must' know: 

1. rtistory of automotiyevtransmissions, clutches, torque converter and 
rear axles. 

2. Trade safety practices and working regulations, ■ 

3. Types, construction, and operating principles of transmissions. 

4. Types of ; clutches, construcitiom,, and operating principles. 

5; Causes of excessive wear and normal wear of the automotive transmissions, 
-clutches; and rear axles. i . 

6. Diagnosing and testing of transmissions, clutches', and axles. 

7. piagrlosing and^testing of differentials. 
8.., ,v;|)tagnosing and testing of drive-lines. 

'^<^M:vr ■ ' ' . . " . 

,r.•:^v.^^ , . : ■■ r .- ' . ' 

Psychomotor : - , ^-^y « : - 

1. Operate common types of test equipment and ^machines in a safe'manner. 

2. Use hand and machine tools with a reasonable degree of skill, 

3. Idientify materials and parts used in automotive* transmission, clutches, 
" differential's, , drive-lines, and axles. 

4. Repair automotive transmission, clutches, differentials^ and rear axles 
with: acceptable conformity to manual and to manufacturer's specifications 
and finish work before end of semester. 

5. Read detailed drawings, 'prints and plans. 

6. . Analyze, test and adjust. parts using correct equipment with acceptable 

conformity to manual or .to .Hfianufacturer *s specif^ications and within . ^ 
reasonable time. .r-^: . : •■ 1. 

7. Recognize parts unfit for further use. . 
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AM 54-: Elements of '^Required Mastery (Continued) 

« ■ . • ' ■ ■ ■ . • • ". ■ • 

Affective : * , > 

^ What the student must be: 

1. Ablev to Vork in h'armony with others^ 5^ . . 

2. Appreciative of' trade and fellow workers,/- \ V 

3. Appreciative of responsibil ity to employer and community. 

4. Aware of necessity for careful, skiVlfuV and conscientious work. 

5. Impressed with need to observe safety procedures. 

' ' ■ • ' i ' ' ■ ■ • . 




.. RESEARCH AND DESIGN PROJECT 
. , ■ .. , AUTOMOTIVE MECHANICS. . . : ,^ 

.AUTOMOTIVE MECHANICS 60: AUTOMOTIVE. PROJECT LABORATORY 

Elements of Required Mastery (Cognitive/Affective/Psychomotbr) 

Cognitive : 

Same as- for Automotive Mechanics 51, 52, 53,' 54. 
Psychomotor : 

Competency, accuracy, gnd speed are the same ^ but learner is aiming 
toward flat rate manual time, plus 40%. 

Affective : \ 
Same as for Automotive Mechanics 51, 52, 53, 54. . 



■RESEARCH AND DESIGN 
V Project: ' MOBILITY 
STEPS OF CURRICULUM ANALYSIS 
STEP 3 



Ak.«. „Using their completed Cognitive/Affective/Psychomotor- 
Analysis and characteristics of the target students from 
the need assessment and their past experience/ the team • 
assesses each element of required. mastery to identify 

WHERE THE STUDENTS ARE ENCOUNTERING PROlBLEMS. ThEY ALSO 
IDENTIFY NON-CONTENT RELATED PROBLEM AREAS. 

r'r^-K.^fjw^^^ PINPOINTED AN AREA>IT^IS FURTHER ANALYZED TO 
IDENTIFY WHAT FACTORS ARE CONTRIBUTING^TO THE' CREATION OF 
THE PROBLEM. THESE .W|LL BE THE PROBLEMS THAT THE TEAM WILL 
FOCUS THE REST OF THEIR EFFORTS ON SOLVING. 



Detailed iNSTRucTiowsipRov-iDED to. the team for Step 3; 

. , ■ ;;:1P-'. : . ■-. ' . 

a; Identify'- THo&?f items, of mastery required in . each 

COURSE WHICH REPRESENT PROBLEM AREAS FOR TH'E DIS-" 
ADVANTAGED STyDE(^Tj. I.E., REQUIRED PROFICIENCY 
LEVELS NOT BEING ATTAINED. 

B) Diagnose/Identify THE NATURE of the problem .areas 

AND THEIR PERCEIVED CAUSES FOR PERFORMANCE DEFI- 
CIENCIES IN TERMS OF i) STUDENT RELATED AND 2) 
CURRICULUfJi/cOURSE- RELATED CAUSES. 

C) Prioritize the identified rroblem, areas according 

,. TO THEIR CRITICALITY for CONTINUING SUCCESS BY THE 
DISADVANTAGED STUDENT. 

- ,. ^- -u ■ : ■ ■ ; '•■ ■ ■ 
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; ■ ' 'research and design f^ROJEGT 

rdentif icatiop of Problem Areas \ . 
tpS'tructiohs For^ The Completion of Overall Step 3 
\ Operational Definition ' ^ . . 

• Problem Area\ for the Disadvantaged student:' those areas in the curriculum; 
• which consistently present" problem's ^^^^ disadvantaged students as a -group,- ■ : 
r. . , rather than td a single individual , which cause-any of. the followcingrv „• . 

a. fa.ilure to iachieve .required mastery proficiency for course/curriculum 

b. difficulty in achieving one or more mastery skills or a continuum of 
skills in a course 

c. inability to complete course or curriculum (drops out) . 

d. the re'quirement for instructional support beyond that normally pro- 
vided for students. 



Steps To Be Performed - ; : - ' ■ ^ 

Compare course mastery- skill s with Job Entry requirements in 
Cognitive/Psychomotor/Affective domains. ^ • 

List job entry requiremeht? not presently "taught in coCirses. 

Assess each mastery item<stated for the course. and identify any 
mastery skill within Which disadvantaged students encounter academic . 
or content problems in the three domains, per the operational defini^ 
tion, and 'personal experience. \' 

Note :' If disadvahtaged students drop out of curriculum du^^g'ror ■ 
. following the basic course, and heretofore, have not enrolled 
. . in higher courses, in analyzing the higher level 'dourses, 
identify those 'areas which do present problems to normal 
students. Rat ionale : If normal students-have problem areas, 
it can be anticipated that disadvantaged student who remain 
. . in the' program will encounter/ similar or* worse, problems. 

Divide a page into three columns. In the left column, list the 
identified problem areas in mastery skills. * 

Diagnose/Identify the nature of the problem areas and their per- , • 
ceived causes in terms of critical incidents, personal experience 
or existing data as related to student related causes or instruc- 
tional/learning related problems. (See the following fo^ examples.) . 

a. Student related causes : List these in center coTumn/of page next 
; ..- to mastery problem identified in left 

column. 
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Identification of Problem Areas (Continued) 



, : Examples: 

T. Lack of prerequisite'skills required of the mastery skill. 
• (Specify exact skills^) > 

2. Inability to cope with the reading requirements, (Specify 
student level of reading, or required level.) *^ 

3. " Personality ar'eniotionat factory. (Cite as related to : 
curriculum, or specific incidents.)' 

4., Cultural differences. (Cite as relatefd to curriculum or 
V skill mastery.. Y . ■ " V • 

5. Canndt/trapsfer , knowledge learned in "la.ct'ura" to applica- 
. tion/psychomotor. (Specify e}<ac:t nature, of failure.) 

6. Cannot master .cognitive criteria. But learns in the lab 
wi'th oral instructions.' . ' 

7., Cannot relate "lab" experiences to fclassroom theory or 
principles. ' v ' 

8. Any 'Others you might cite. , - 

Instructional related causes : ' List these in the right column 

opposite mastery problem. 

^.Example?;:. 9 .• 
1- Learning steps too large for student. 

2. Materials (quantity or level ),. used are beyond abilities of ' 

students. * ^ ^ . '. 

\ * ' ■ ■ ' ' * 

3. M6thods/pf instruction do not match learning styles of 
students. ^ . , ^ ^ . - 

4. Failure to build continuum of levels according to taxonomies, 
i.e.., jumping. from recaM to application, or requiring students 
to analyze without lead-up learning in comprehension and transfer 
to application, etc. ^ . ^ , 

5. lack of facilities/equipment. . . 

6. no special services to be responsiye to specific needs of 
group of learners or individuals. . ' . 

7. any others you might identify.. - 
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4, Identify any additional prdfcjlem areas you know to exist which are' not 
tied directly to an academic mastery skill, i.e., sociological, 

cul tural , emotional , etc,: i ^;' - ; ; 

These mtg^^^^^ as cues wh|ch will lead to the identification of 
areas in the curriculum requiYing modification or^expansion, or to 
services which can be provided such learners thr'ough counsel ihq/ 
guidance, etc, . t 

List problem areaS; in this category; 

5. Prioritize problem areas: The points of reference for this 's'tep'are 
the three lists that you have produced \ 

■ ' " ' ■ ■ . ■ -' • ' ' ■ . .. ..^ ■ 

—Job Entry Requirements not presently taught in courses 
--Academic or content problem areas for mastery in courses 
. "Additional problenr^areas in non-academic category ' 

a. As a first step, inspect each item on each list and', through 
concurrence by committee members, determine whe'ther the ~item> . > 
would be grouped under the following categories: ' 

1. Problems which can be handled within the instructional pro- 

. ^* gram for which you are responsible 

; 2; Problems which are academically .oriented, but not part of your 

. - - - nonnal courses,- b :^ 

Problem areas for which special services .might be provided 
* outside of the instructional programs - 

As you are performing this analysis, start a separate ^list of 
problem areas recommended for ^handling by other disciplines of 
instruction or for special seryices. 

b. For those problem areas- which are with^in youfr instructional 

= programs or mastery skil Is in the courses, reach concurrence by 
cpmmittee members as to the priority order in which problem \ 
areas should be solved, considerina the following factors: 

1. Criticality of the problem mastery skills to continuing 
or following skills in the courise 

2. How failure to master. a particula,r skil 1 contribute^ -to over- 
./ 'all achievement of course objective and cnitfe 

3. Criticality of-masteryfof, cognitive c^^ 

• to application or psychomotor ' 
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.... 4. How mastery of problem areas in the basic course, carries over to 
■ higher level courses (i\e, will achievement in thp basic course 

reduce problems identified in following cou^^ses , or are problems . 

in higher courses related to the specific content in those courses?) 

5. Importance- of success in mastery of -cognitive and psychomotor 
V skills in reducing problem areas in the affective domain 

On the list of problem areas for ;mastery' in courses', number the items in 
..vpHority order. ^ 




mm TITLE: 



PROGRAM (VOCATIONAL/OCCOPATIONAL AREA): 



IDENTIFICATION OF PROBLEM AREAS AND SOORCES OF PROBLEMS 



Problem Areas for 

Students 
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Sources of Problems ■• 



Student Related Causes 



Instructionally Related. Causes 



AH 51 



^ Problem Area for Student 



ieneral Problems; 



I 



Enter AH 51 without 1E 9» / 
Introduction to Automotive* 
; Essentials. 

Ones who are required to 
repeat classes: school 
accepts. T as passiag^ 
but AM. will not recomijend 
students for Jobs If they 
do not achieve, a V In 
courses - , ' 

Financial: must furnish 
engines & parts (overhaul 
engine costs abqiit $300; . ; 

. can recover costs after 
rebuilt and sold) 
Could cause some drops ; 

■ . li 

Means of identifying , v 
disadvantaged: •.; 

^ i.' Identifying reading 
problem's; Reading at 
. level of textbook. 
2. Matli--woul,d flot be ' 
: .problem if they took 
, IE 60 Hath, before.', ' 
. entering 51 • 

Students are placed in 
. pppgrams as': a place to . 
piit then rather than 
.interest / 



Stjitot Related Causes 

Students must keep note- 
book,;dlagrai)is, etc., . 
write tew, dafjne terms, 
etc. ; 'may not he' able to 
take notes. : - 

Student iinistVecall a ' 
variety of data '(water- 
Mpa'nsion, properties 

, .of Coolants ,re^arcling . 
types of engines, . ; ' 
pressure caps) ; . 

fiequires woHzation of 
terminology C can help 
recall by i^eferrfng to. 
his notebook 

Requireuppllcation of • 
logical thought processes 
(indiiction, Reduction) 

'and reading 

i. ' 

Must remembeir;, ' 

1. , basic engine opei^tion 
.t internal combustion 

theory ■ 
3. specific engine needs 
■ i difficult mechanical 
'". '. janoeuvres 



Failura.to distinguish between 
angle^stones , ' 



r: , RESEARCH AND DESIGN PROJECT 
^ 'i, : flUTOHOTlVEf pics,. 

Instructional learning Causes 

Many have a problem In conir 
prehension of principles of ;- 
eleciirlcityi therefore IE IT 
has been made a requirement 
for the certificate program ; 

Students have trouble applying . 
lecture inforniation to 
lab situation; possible lack ' 
of attention/comprehension/ 
recall in lecture situation 

students' iieed more In-; 
dlvidualized help and re- , 
assurance when working on . , 
machines 

Sofnetimes stutets must wait 
to use'.a fliachine (i.e.,, dial 
indicatDr) 



Sociological/Cultural .Causes 



AH'5I 

Probleni ftrea for StuJpnt 



Cognitive 

,Safety=100!t Criteria..' 
(901 pass first try, 
101 do not pass: cannot 
go into sho[f|Without 
1001; usually oass after 
Znd or 3rd try) 



'Design i Function of: 

Crankshafts 

, Hiinbearings , 
^Diagnose Crankshaft A 
matnbearing troubles 



Design i Function of 
Connecting Rods. Piston 
Pins, Rings ' 



Student Related Causes Instructional Lear ning Causes ' Soc iological/Cultural Causes . Solutions 

Failure to consult books ■ ^ 
(manual, etc.) when ( 

needed - . ' . " ' 

' ' ■ ■ ■' ' ' ' '• 

Problems in interpretation • 

of micrometer readings ;v ; - * 



Reading^ understanding of 1 or. 2 periods are devoted to 

rules i terminology . booklet instruction 

Attention span, ability to Instructor does not know who 
listen 

Hiss first day, of'Class 



is having trouble with temis/ 
reading until test is given 
Writing words or fill-in : Lecture fonnat 'with equipment; 



items 

;7th grade reading level 
Do not believe accidents 
can happen to them ' 
Failure to take notes; 



(feipstration 
Book lists' rules,' instructor 
explains/deipstrates; book 
does not explain why 
Book requires memorizing 



inability to take notes Notebooks ■ 

Diagnosis; ' :i . Hight not have an engine making. 

/ appropriate noises ' 
Identify noises « identifying Texts at 9th grade level 

sources / Notebooks with details 
. HeasurinV crankshaft & bear- Notebooks checked .four times ^a 

ing clearance witli'micro- year 

meter (how to read I Micrometer explained 
^ measure'With i write " /No special services tp-provide 

numbers)-! L ■ catch-up instructjcn^or < r 

Problemjy^^^^^^^^ repeat • ' ■ ' ' 
Failure' to; dol notebook ' 

Lack of 'jrtltjative .to make ' ' ■ v - v 
' up missed notes or go for , 

help \ ' I'; ■ 

hWm to diagnose S 
measure, with micrometer, 
tl)ickness. gauges 



? .1 
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Problem Area for Student Studeot Related Causes , Instructional learning Causes 



Principles ofCyHnderi, 
Etc. • 



Principles of Operation of 
. Valves and; Val^e Action ' 



Principles of Hater 
I Expansion, Properties of 
^ Coolants llegarding Types 
I of Engine Pressure Caps 

How" to* W'agnose Engine 
• Troubles; ■ i. 

' / How to Estimate Cost of 
Repairs 

" How to coinpute.'piston , 
displacement, compression 
' : ratios ' v ■ 



Same. as above 
Heasureinent 

Thickness gauges , . 

Problems in reboring " 
")<ight not be able b 

. explain pt^ocess & then 

use it . , 

Reluctant to try if they • 
do not understand' 

■ ■ ) ■ ^ ■, 

Failure to understand or 
apply basic knowledge of 
-engines to: 

, - valve timing * . 

valve overlap 
: firing order 

Failure to recall variety of 
. data as needed : 



Same as above : 



Difficulty in usins,shop. 
manual 

Difficulty in working math 
problems , ' • : 



M enough. time to teach all 
students all material. 



Reading and book usage- is not 
taught 

Hath' is not taught in class 



How to Position Distributor 



'thariacteri sties of Varjous 
, .Auto EAgines . Manufactured : 



Retention, of lecture until ' 
lab-time • 

Failure to identify different , Instruction might be too fast. 
^ types' dtengines' , ' because of tiine element , ' 
Irtability taTemember or re- Cover 17 chapters and answer 
tain tennihology . after questions, in ctiapters " 
instruction : ^ . . 




•■^ i^' •. : ' : ■ ' •■■ ■ ^ ' ■ ■ ■ ■ . ■ •■ ■. ^ ■■■ ■ ' ' " 

Problem Area for Stydent Student Related Causes .. Instructional Learning Causes - Sodolo^ ical/Cultural Causes SolutiDns ■ . 

/\ Unable to read 9th grade' . , ' " / ' / ; •. ' 

., , ■ \ level or else do not do ' ' \\ : • : . v • ; 

* \ reading assigned , , ;", ;^ j v';^^ , ['yi 

. ■ , ^ ^ , Inability; to explain / He a^ume Inability to • • ; ^ ^. , ♦ . ' ' • ■ Z ■ ' : : 

operations, in, writing or explain equals failure to., ; . ' , , ' ' . . 

i. ' orally* ' comprehend ' \ . 

, 2 operations do[ie siiiiuK' , . ' ■ l ' ^ ' . • 

r ; ' • taneouslyw1th 2 lian9sv ' : . ; , . ' / • • , '><;;'':^^'><':\ 

^(grinding valves) /'"^ '■^"■/''^rr ^'y.'' ' ' 'y ,'''\r.\'''hfy 

• ■ Reluctance.'dr errors in • '. ;* /^v^ ■ '-^ \/ • . ''''' v'* •." '•" 
•'. • using shop nianua] , ■ . . , ■ : 

; ; Putting distributor^ in ' . ■ 

. . ■ • . right position ' . ' \ ' ' .■ . -f ; V 

' ■ ' Failure to uieasure correctly / . . ^ 

Holding part correctly ,. " ' .. ' /' . * • ' "■-"y^"''''- - '■■ 




'iv Prdbleip Area for Stydent - . Student Belated Causes. . - ' instructional learnjii g Cayses Socio1ogka1 /Cultural jatises 



Principles :of Operation 
of Internal Combustion 
Theory « 



Design and. Function of 
Engine Blocks: Y and E 
Types 1^ 



Psjchofliotor \. 

Valves and Valve Action 

■'(* 

Problefli Solving Involving 
Hath 

Osing Dial Indicator / 
;HaMng a Paper Gasket ' 



Retention • " ' . 
• Cannotread'Or rea(l tpo^ ^ 

:'-f1naficial aid students have 
to take 12 ufiit 'load/ ; 
whiich'cuts study time ; 



englnii ; • 



^ cir,cler 2 revolutions 

; y Solving prbbleins in piston' .. 
' position 

Same as probletus under^ 
' "Characteristics of Various 
Auto Engines Hanufactured". 



, i Difficulty learning ^ ■ 
; .terminology, meiiiorizlng V - 
terms In^nies of things . : . 
i;ailure to distinguish 
, between anglG'^stones' 
,^ Failure to consult npte- 
book manuals when needed 
^7 Applying lecture Information 
( to lab situations . ; 
^ Failure to retain, infonna- 
' tion (water expansion, 
: V internal coiiibustlon 
/v theory) 



. Text nilght be above reading 
; level", , . ' ■ r 
,Do not have.all engines on ■ 
: ■ hand, but there are pictures 

in books '" ./ , , 
' No special, services or ' , ' 

tutoring for these students; 

advise that better^students 

'tutor 'slower ones . 

.Saiiie. as^^abovq ; , - " ■ • / 
Do' test prbblein-solv,ing,''but , 
' work few dn.board;>finish;a^:^; 
: homework ' 'v ^ ' ' ■ 
■irall^ confinii in class , ; , 



first foifnial unit test except; 
- 'for Safety and Hicrometer 
:;^;te5ts (Includes tests on' 
...jtools) « . . • 



Pace too 'fast;. 90t; te^ 
before-orby mid-seliiester 
(17 chapters per semester), 
Tests above reading level of 
soine; steps too large 
Lack an F-heai block ^ • 
■Tutoring no"t satisfactory )s 
• Center wants to use gdod '^' 
AH students as tutors, they 
■ aren 't g§odaough, don't 
' want.tO;$pend tiiiie ' 



Failure to coitsult instruction 
/manual. may be cultural 



w Area for Student 

Fundamentals of 
rici ty 

h i ..• 
b^Battery^;^ : 



>9.f, DC Generator, 



ion of AUernatpr, 



' Studejit Related Causes 



RESEARCH AND DESIGN PROJECT 
' AUTOMOTIVE MECHANICS 

1 listruc t i ona 1 Lea rn 1 n g Cau ses 



Failure to'^rasp principles ' 
(too afaX^n<iGt) .^J- .1 : ■ 

Failure ffe-Wmpr^l)end the Learnini'stepii too large; hence 
chemical/elec.tFip^l process IE 11 has be fin made a 

- t prerecjuisite ■ ' - 



SQcijdPftlcal/CuU 

VV ' • / i« 



Failure to rememberf, 
difference between A and B 
.circuit. 

How to po1ar,ize 4t 

:SaJDe. as:'abbve ' ' v ' v 



Constraint on\i,ins true tor to ke^p' 
up pace for^successfully 
learning students 

'Needmore, repetition & rein-_ 
' forcementA'-;'^'' ' ^' 



Solutions 



Starter Control 



ion of Ignition '■■'■r. 



ion of Transistorized 
ion . 



ing wiring diagram- 



Scope 4 InfrarTed 
St Gas Analyzer 



/fundamentals of electric 
. ' % mo tor. a re no t . c 1 ea r 

failure to understand or 
^ ^t^tatn how system vtorks ; 
, "; (when points ppeln; is jf/hen 
' spark occurs)' . - ; ;/ 

Same as above 



Ability to diagram;-' 
ability td^.^lsualize from 
schematic 



Relating scope waJi/es/ ' 
f}«tterns to their meanings 
( ident i fy i ng abnornial .i ty )' 



Need. iior^!' repetition ^ein- 



Requires translati6n from con- 
' ventional toi transistorized " 
system ,^!-'-'- 



Lack of time & equipment so 
each student can have ' thi s 
experience. AlsOi ^ome 'Students 
./;fe,f^pn,ly get to use thesci lorijg' after 
vS • 1 ect ure - teac hi ng 



.'AH 52.' . 

' Problem Area for Student 
Emission Contbr 

Operation of FueH^stem 
•(Carburetor, Etc.) ' ; 



Student' Related Causes . InstructlonaUearning Causes • Soclologlcal/Mfal Causes .'; Sojutlons 

'Reading prtblem regarding Manuals are difficult to under- '■.^ 
use of manuals; also* stand ; , " 

failure to transfer ; * .v-" •* ,■; .: 

Difficulty understanding , ' • ■ ■ . ^ , . 

the circuits ' ■ " , ' " . :' , / ' 

Remeiiiberlng.prlnclples, Possible Insuffitlent drill In 

applying Medgei/'using probleii) solving , / ' ■ ■ ' r 

/ ^^ : ; • ' reason/logic to'arrlve at , / ' ' ^ . > : 

: . :,, ^ ' ■ process, of ellfulnation ' • ■ . v ' * 

v' • : , : . J . ■ , ^-r ■ 

Air. Conditioning Unit: / Confusion about different tad of experience opportunities 
How Systems Are Controlled types of 'control s (GH, to reinforce 

Frigldaire, fhrysler, etc,) ' . ^ 

Failure to review enough/lir ''\ j: 1 

■ . ; to read textbook-' , ■.; 'i^-: , ^ ^; ' ■ ^ ' : ' dWi-^^^^^^^^^^ ''^.h' ■ : ■ ■ ■ ■ ' ■ 



Diagnosis of Cpmplete 
Fuel System v. ; / • 



Psychoiiiptor 
: Diagncise lattery.; 



..Thtnk: ^problem solving ■;' 



Diagnose ■'HI ring System ' 'y Same as -above 



•Tune-Op' 



' ; Spark pi U5S; hard to get out 
. .Assembling a carburetor ■ 
, ' , ' Haki dexterity-.'. 
" . '-/"Getting threads set on a 
; brass ftttlrig;^' 



.r' . 
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RESEARCH AND DESIGN PRflJECI' 
AUTOMOTIVE HECIIflmCS 



, > ■Probleni f^ni for Student 
■ Planning Hbrk- 

. vv^■;■.,•5flrfs (typesn.^consti'uctninl 

Hlieel al 
angles 



Student Belated 'Causes Instructional learning Cause's Soctolfl pical/Cuitiiral Cau^esi "! ': . Solytions 
.Hants to skip booli work. ■ ' , ' :;, ,, 



I'ac^oiF experience 



Insufficient reinfor'cemerit 



t^::: vV .Hliefil all^wnt, bislc; Difficulty learning 

temiinology 



I 

0^ 



Susperis'ion diagnosis 



'■'Ste^iiig Diagnosis 



Brakes. 



Failure to consult 
. ^. • manuals 

, Difficulty in thinking 

. . ; } acting simultaneously 

, ■ ' ' , ' ' . V' 

: Retention Of Infomiation 
i Relating data to practical 
' ■ slituatlon ^ 

Diffiifulty Interpreting; . 
" symptoiiis : ■ 
* Difficulty calculating 
.'U, Don*t keep notebooks ^ 

'failure to recognize.parts 
Failure to follow.iiieasure-.; 
liientSi 



'v.Failure touse'siitiple math 
: correctly; .,; V 



Insufficient repetition with ' 
reaVexafuples ' ' 



Practice in analytical skills 



Don't read as a matter of course; 
■tend to avoid reading 



Worksheets need finer step;5»/ 
greater detail : ! 



y I.'-. 




Student needs. to.be inventive 
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Problem Area'^ofeStudght | ; Student /.Relat^Xauses • 



. v.. liiabliffl to Buy Parts, ' 
, Engine^to «drk on ($35§) ' ; 

InaWllty qflOMpPass' 

■"'^SafetyM, ^ 

, :, District tolti. Students ' 
" ^ lio are Unrealistic About , 
,; '., the Deinan3s, Prerequisites, 
; Etc. of Classes. Some ; 
.Auto:Student5 Ob HotvExpect ' 
. , or Ulsli to* [^arn from Lecture 
. ■ or Boolcs. They DoNot. 
\ Expect or Want , to 
: Read Books jrite Note-.'. • 
■■ Books, Take Tests^ 



Instructloiia] Learning Causes . • " SociolQg)ca|/Ci)ltural Causes 



SoliitioDS 



1 . it^ 



•Ho Restrooms in Shop Area 



., do Afdes to Allow for 
0^ • Individualized Attention 
(Classes Are Too Large) ;. 

Students St .letlmes Want 
* Only. Onlts or Time for 

Bucks (Federal Checks) 
^ , .'Ho Intention of Learning; 

Part-time Instructors Some- - 
Iks ire Not fioodf iiiv ;- • 
... " .'^ ■ ■ ■ .' 

Time Does Hot Allow Every- 
orie'fo Practice Everything' 



Ml/ 
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RESEARCH AND DESIGN PROJECT i te'-''-' 
AUTOHUTWE MECHANICS' ■ 



. groblein Area for Student ■ Student Related Causes . / ; . Instructional learninjj l^^^^^^^ ' SQi:fo]pg^^ Causes 

■ Idelitjfying Clutch - ' Failure^ ;itiidehtsW ' • 

\: , i ; / between types oF clutches' , ; . . ' , ! . . , . 

. ' •• ;. (';••••"••,•'■■' mparts ' , .T'"!'''"^'^ ■'„:' ■.' 



\ AppUcatfpn af btfbk 
-aiknowledge,; ■ 



'Ml 



J" Tor01Gear;s;A^^ ! tapfehension of gear - 
/yf:W . . ratios^ 'Deficient math ' 

".>^':':i;^?^:^^'?^':.v-'.^^ 'v-/-^;;; , multiply, divide,- v,. 

dediiials) . 



Students need more experiences 



Too brief acquaintance; each ^ 
. fiianiifacturlng requirements , 
different ; 

Gerieral math not Intensive ' 
■ 'enough: needs to be specific 
for aut0 :5pec1fic problems , . 



Isrfor'Use In' 



.tln^lerstandlng neef for 
1 . different, manufacturer^ 



' 'T wrque Converter 

i ' ■>'• Hydraulics ' . 

flow . Planetary Gear 
Works - 



Understflnding thd i . Hard to 5how, to, see, to 
pHnclple (leverage) , demonstrate • : . 



Hath,(bas1cs)^ 



■T{)b hard to make visual 
■presentation (needs 3 
dimensioni not- just 1), 
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Problem Area, for student ' Student Related Causes ■ '. Instructional, Learnlnii Causes . $oc1<)lo(ilcal/Ciiitural Causes ' ' ^' Sojutlons 



■ ■■ . Diagnosing Auto' ' , Needs more e/perlence, 
•/ Transmission: ..Fluid, , , . . confidence ' 
Hoise. SlIp : ' • 

Construction of Rear '- ; ^ Saiiie as 'fluid Coupling" 

-^s''' "Axles; Differential ^-.w- 
Speeds',. ; • ' ,• ^ . '. 'v ^ 



,5 ' ; ' 



■n 



12 



. PRojEcir mobility ■ , 

:,v.:J,^#;: • ■ ; :STEPS OF CURRICULUM ANALYSIS' : 




Now. THAT THE TEAM HAS PINPOINTED EXACTLY WHERE THE TARGET 
STUDENTS ARE^ ENOUNTER ING PROBLEMS AND TME FACTORS CREATING THE 
PROBLEMS^ THEY WILL TURN THEIR ATTENTION TO' SOLVING THOSEPROB- 

/'LEMs.. ■ ■■; .. ; , ;.v;..;;-. ;;. ■■ 

^Solving THE PROBLEMS -wi^ selection or deyelop- 

^ OF NEW METHODS AND MEDIA OF INSTRUCTION^ NEW PROGRAMS AND 

^ - NEW SERVICES j^^^ TAI,LORED tO THE UNIQUE. NEEDS OF THE TARGET 
LEARNERSv Before THEv TEAM XAa-^^^^ THESE KINDS OF DECISIONS^ 
HOWEVER^ TtlEY MUST MORE SPEC IFIC^^^ DEFINE THE EXACT nAtURE OF 
.THE MASTERY REQUIRED AND THE^CR ITER ION' OF MASTERY FOR EACH OF' 
THE CONTENT PROBLEM AREAS, THIS \WILL GIVE THEM ALL. THE- DATA',, THEY 
REQUIRE TO BE SURE THE CHANGES THEY RECOMMEND WILL BOTH GIVE EACH 
^•STUDENT THE SKILLS/ KNOWLEDGES/aTTITUDES REQUIRED FOR EMPLOYMENT 
■ AND BE- RESPONSIVE TO THE LEARNERS' NEEDS. ThE MeTHODS/MeD I A REC- 
OMMENDATIONS IDENTIFIED AT THIS STEP WILL BE COMBINED WITH THE . 
- RECOMMENDATIONS THAT WILL COME FROM STEP 5. In COMBINATION THEY 
-WILL CONSTITUTE THE TEAM'S SOLUTIONS TO THE PROBLEMS 'lDENTrFIED. 



■ ■' Step ^ : ' ' ■ ". ' '-i;-^^^^^^^^ . ' -. 

; Detailed' INSTRUCTIONS provided to the team ^ for Step 

. ' \ • . ' ^ : ■ ^• • ■ \ ' ■■ ' ■ ■. ■ 

; : > ' A^^^^^ Terminal Per- ^ '~ 

■ - B) Derive Criterion Measures for each 'Terminal Perform- ' 

. /-ANCE Objective.- • ; , r^' ' : '. ; V:^^ 

V C> THE Learning Requirements to Achieve each ^ 

..,-:-^:ffOBJECTW ' ^ " 

0) ' ORGApZE TH^LEARNING STEPS . ' '^^ ■ . . > ■ ' ' 

E) »ArjAL^E "ALTERte . '^ 
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- DeveTopment of Mastery Skills Identified as Priority Problem Areas ! i 
- Instructions For The Corfipletion of Overall Step, 4 ^ ■ " \ 

As a result of the identtfication of problem areas- for disadvahtag^^^ 
. learners in the,,mastery skl^^ each course, the faculty analysts will have 

made decisions as to the following: 

T. ' Those problems which can be handled within the instructiorial/ 

..'liearnihg environment of ,4:h curriculum; 
2. Those problems which^rShould be handled either by ^..^^.v^^^ - 

a. , other subjectWdtter special^ists (example, read ing^^!|i^ 

b. special support services (example^ counseling-, gutjii^^ * 
; - psychological , placement, etc; ). v ; ^^^^"'^ ; ;^ 
■priorities for development will have been':?esta^^ : ' r 

: The procedures listed below are those: which .will, be performed by the 
faculty to develop learning sequences and solutions for learning problems* 
which can be handled jn the instructional/learning environment (#1 above). 
Other pi^oblems will be referred to appropriate groups, ^ ■ \ 

Throughout the procedure,, itemize^ below, references wil 1 be-made to ; y 
portion^s of 'the SAFE inahual . Designing For Predictable . Learner Success — . . 
the manual used in the. training sessions. The faculty analyst might reread - 
the referenced sections for explanation, examples, processes and fornis. . . 

• " SUGGESTION :, - A more productive and efficient use of the faculty/ time 
might result in assigning^ each member of the team a different problem 
mastery skill for development, a"pplying the following steps. Group concurrence 
might be reached .in the individual pir^oducts, periodically.. In this; manner ■ 
several products might, be , developed in/the time .that it would take the group ; 



STEP: ! . Re^tatt tht VKobtm M(utzn.y SkH^ a Te^hot Pzk^oHmancz 

^ [Reference: SAFE manual , "pages 161 --178, "Deriving and Stati*ng '^^ ' . 
^Terminal Performance Objectives (T.P.O's).'' Also see pages 61-78, ^ 
^.^,'Xrjteria fo^ of Performance Objectives-" ; ■ • :}':^^^^^^ 

Refer tQ the s^tatemerits in the cp^prse mastery analysis (cognitive/" ;^:'^- ;vr^^ 
psychomotor/affective).^ Addnhe elements^ to this stat^fnent which :^ 
^xpdin6 \t. \r\to stated learning objective, as specified ir\ SAFE.-^manual^ 



EKLC 
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in the mastery • : 

: Reference : SAFE manual, pages 179-199. ■ . • 

. ' If you did .not^^^ measures during mastery skiTi 

analysis/ develop; th;em now the Terminal Performance Objective. " * 

'Some groups already performed this step when identifying the 
|cr;iteri on measures in the: course mastery skill analyses . (criterion levels 
• and specif ic j;^t 5^ ' . ' • 

• .However,v.sin6^:^i^^ have perforrried further analysis of, the mastery 
skills- during problem identification, you mi ght. have generate 
;Mta or gained other insights regarding learning- proficiency. It is -a"^^ 
■::sijgges ted, therefore, that you review the prestated criteria to detemirie^'^ 
^■■th;e'foll-pwin.g:-. - ■.-v ; .; "[-:,:'^-" " '.^r' ' ■:'<:.;j::. •.■.y. ; 

" a. ..Whether 'the' level of proficiency is still acceptable or should 
; be I'jlcreased 'pr -d.ecreasecl; _ ' : ' ^^^ 

b^ ^^-Whethfer the criterion measures or-:;test' items are Cval id 
""^t^l^^^^^u^snisnt Of achievement 'of the objective to indicate' mastery; 
- ^c-.^ Whethqsir; t'h of evaluation is still suitable or 

the disadvantaged 
population- mi gKt yield the data required for evaluation^ 
d. Whether additional items- must be added or existing items ; 
* deleted, or changed so that the evaluation insp^^^ 
measures all aspects of. mastery. ^ ; 
. -Your expertise and your problem ident-ification analysis statements 
will be the basis -forithese judgments. - 

If changes. are> required, make them at this .points. ^'-^ 
. In t^^^ of Form 1-2, "Criterian Statement," list the . 

conditions of evaluation. / 

In the. third coiumn of Form 1-2, write in the items and instructions 
given to the .student in the testing condition/ . v , ' 

a. If questions on a, final exam are used for evalu''^f^^ include ; 
only those items wh-jc.h measure^ this ^objective', 
.. •- If a , unit test is to be jused, the test might be stapled to ' 

the form, ; V. . / ; 



G. 



If evaluation is performance of psychomotor ski Tls or aetivities / ^ 



Mr 




■ , list the instructions given the student; 

V ' f^ Ref erence : SAFE; manual, "pages 20V219, Taxbrtornies: Han and " 
■■■paiges/145-ll6, • :-:>. ; -v'^'-'. ■ ''V"-^^ 

UsingiFbrm analyse Hhe leadr-up content (cognitive) / -ski lis • 
(psychomotor) , behavior (affective) required .for- of the 

Those groups who used course content outlines for . identifying, v ."^ 
qaster7:sk111s will have a start on^this step. The subtdpics-on 
■■r^^^^ lead-^up knowledge/skills. However, yau^ might' 

'''determine whether these should be expanded to 'give ybJu all the required. • 
data for learning related, to th,e T.P,0, : . , 

-'i - In doing ^his analysis , t^ reference is the disadvantag ed learned 
. -1. Identify if irst ;What l&vel in the taxonomy represents mastery.,^ . 
^^;'-% 2.:^.%^ . f rqni. the learner ' sv .entry T^ye^T* and^ from' what the^ leay^r 
heecJs to knbw and^ : do to bu i Id all elements of mastery^ / ; . . 

* Entry level refers to what they have mastered from previous 
learning sequences or courses, \' , . 

' 3- Refer to the taxonomies to determine what ^ead-up Activities an 
levels the learner must achieve "^on a continuum from ^S;imple to,^compTex/ ' 

" Remgtnber -T-do not leave' oi/t learning- levels. . ■ 

' • --they must learn and practice the mastery" level before 

evaTuation;^i ,e,.,. it they must' ^ 
. ■ .to give"~Tearning experience in recall* comprehension^. 

an^ appTicatton and then expect them to analyse 



^ 



They 



■ must also have learning experience in analysing or 
must learn how tb analyse, . . 

The columns on ForqrvO-2 .will give you cues. . 

Reference : . SAFE manual, pAges 2*77-299. / . 

, a. Using Form K-2, organize the learning requirements from-the 
■ Cognitive/Psychomotor/AffeGtive *Analysis;~^(Form J^2, 3) into . 
,Ai the actual learning step sequence the learner will perform to 
, achieve the objective. . 



r77- 



/ 



■J 




-78- 
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. . OK ijoa might, m 
' k: . ; ■ camp faei^o/Le apptccc^tton 

; ■ '•• " ■ example).' '"^r ' '^^"jf^^^ • '"^^^ " 

.-V/^^^^ of'Form'K-2- ■■ , . / ' 

r ' '.bVv A^ steps; determine th^ 

• desired from the learner whether this ^^j^^i 11/ be^^evalu 

■ ■ ' -^^ • Enterg>t^ese :in the kecond^column- of . Forn^(K / ; " 
V . sfE? S.. Mztkod7M^cUd KyioluJ^Ju, . - . ^- ^ '' 

Reference : SAFE manu^^l^ papes ^'305.-329. ^ ^ v r " 

" ao. ;Using the ^ecisio^^ page 312^ SAFE manual , ' i'K' 

: . rperfbrnf! a;faeti^^^ on each; Tearriing step or a f'; ' 

slsquence;;O^Je^)f?ni 

the natui^e o|:;%he learn-^ analysis c^n^ • - 

. be p.^^^^ you praietice usa^ the Decision-Making . 

'•■■-■''^v^-- iVModei, ■ • / '"■ ■ . . ' ■ • •. : .--s^- 

; b. . In,.^Co1umn .3, fofin K-2; list the rnethods/medi a alternatives whlc^ V ; 
^ caih;:;M^^^^^ for jth^* learning 'Step or a\$equence'of' stepis^^v ./^^ " - 

? 4,:^. The. al mi^ht be those whicli you know about riow;^ Wou ^-^^^^ 

might .also wishHo i;nvestigate^^^^^ are available;.in ' 

■ / ' . : Media Center- or which are commercially avai 1 abler-toth ^ " "^^-^ 

■ ■ J C'which can^b cjetermine if they meet ^the requirements; v.; 

" ■ for your popu-lation. Another possi:bil,ity is that the Media* ; 

Center might -develop something,.Vif nothing -existsVtb'/rTieet your.;, 
■ . .requirfemGntsV ; : ■ . " ■ ^ ^z/ ' 

/ ■ X . ..^ v ln.. th$. .last cqJI||j^ your recommended ; select 

- , final seTect-ibh^'can bis^^^^ 



. Cotirse/Un 



T.P.3 1 



t: 



U'vel o^tlkory.;. 




• I 

CO 
o 



GOHPIIDOISlOfI 
■.(ExplanaHoii) 



.•ft 



"tOGfHTIVE/'pSyCHOHOTOR/ArfECTIVE ANALYSIS 
' ■ FOR ■ .. 
' ■ TERfML PMKE OBJECTIVE 



F0RM J-2 :i.: ^'M'^'- " 



„i:,. Refer to: .Jaxonoraies-'SAFE ;l!lani/«|^^ 143-45: 



ERiCt 



APPUCATION • 
r(Apply to simulated 
'■ or' real situation). 



4 



' . ■ /'.ft ■ 



■ ' /IflALYSIS ; 
(Break down into 'parts) 



( ■,, , ■ ■ ■ ' 

■.V. ■' 



'(PU'll together elements/- 
solve problGfiis) 



Mr 



■EVALUATiOr 



3 . ■ = 




Curriculum .A,! fil' ^l.^ . 




FORHI-Z 



TERHINAl LEARNING, REPKNTS 



■I 



Jermlnal Perforiiiaiic^ 



' ^jj,';.; ■ ' ^Criterion Statement 




■v4 



At the-o i! o^the unitVthe stuclent 'WjU'i 
^^dPi^lo iilhi' safety tcs!; vltti a:score.of?^i'(t^^ 

' . u 'A- 



si;'/7hB.«student'ta lOOtcorrept answers * 
^'',;..,on the'saM^ test.- Stiident cannot efiter^ . 
■'V.^h^p class until test is passed. Test may be' 




.;. Criterion Measure 



ThyWent vnll hai/e 50 niiniilesHo.write 
his?test aitswers; ' ■ 



,■•1. 



■ Course/Unit; A.M. SI^V ' ; -^ 



■ -FOR'' : ' ' y ■ ' .' ■ 

• ' ■ TEflHINAL-:PERFORflANCE OBJECTIVE. /, ' ■ 'Refer to: Taxonomiesj-SAFE Manual, pps. MS . ^ 



Mastery:' 



mi 



.*.i>' : 



; 1 ■ 



mPREHENSION 
(Explanation) 



j.. Efettrical 
; ■ ■ danget\. - 



. Types .anifus^s" of Ho'^' Jo avoid yiresv 
y fire extni- ::;.' 



•guishers^ ■, 

Methods of good. 
.,; housekfeping. ' 

, ■ ! '.Pri.iclpbiinn 



B]/e:safety;; 



wto 
./tHow.td . 
W safety; 



■ vf 'Chemical d^n^^^^^^^^ 



Need for stress oo 
safetyi-'^ ' 

How to useVleitrIc 
power safejy.; .r^v 



;■■■/ 



Jw; to' store and 'use 

. ' \ ' \ " 
How tu avoid injury 

,to self^tir to^';^f. \. 

[naterialsby/^^ 

fiiachines, .- 



yAPPLlCATW 
(Apply;jto simulated 
or real 



■a * 



Handouts \pn Taxonomies , . 



ANALYSIS 
(Break down into p?rts) 




' J' 



miwm 

l:t( 
solve''! 



' -tJH'.* ■ ■ 



Ml •. . ■ 



'5 

.J 




1- 





. 'EmUATION,-:, 
(Make judgmentsi 



•1 




■'81 




rA.H/51 



; T:P;0. f 1 Safety Unit 



©I 



•' .tMING STEPS 



)EpS£/EVHLUATION 



*>: ■ !> ■ 

I 

01/ * 



■ ( 



HETHOD/MEOflil: SELECTION 



Take te4@.P'lowi(ig insiructton 
at cipretiension level. ■-. / 



V 



^. t*^ 




^ / - 

'■7'* 



Requir.e or^|^^^ frooi 
each studfint'.prjor to.adoiinistering test; 

Oefiip'fistrat1on .of results- of bad .safety ■ 
.practice (filfii?,' film strip?). ' ■ 

Safety fllifi specific to auto, shop, . 

Have a human-type .dumy; to uje,to " ^ 
derastrate consequences of carelessness 
ill auto shop. , ■* 



Safety filmojspeci'fic to auto shop 
available to 'jttdents for ■ . f. 
individual vie^^ing: an ''how-to- ; 
be safe'! to reinforce concepts , 
on .test, * ' V , 

An animated filfu which. shows what. ,■ 
may happen if safety rules ari^ , \ 
precautions-'are ignored or ^ ■ 
violated in.tfie auto shop, : • 



■ K 




1: > 



... , 



■.ii|s?/UflitTit1e 1^«gV ■ 



^IKfe'^^r Terrtllnal: P^rfowte' Objectives ' 



. At-;t\e heginninj of laboratory work the student • 
\ : , .^ijl b^; oAt "to identify ths tools needed to^ \ 
.■''M^ild an engine and understand t^r use. 



I 

• 00 

Nl 



4,, ■; 





:Spi(|AL LEARNING l(E(]UpENT§ 



Currlciiluni Analyst,' 
Date '' • *■ 




The student hilHe^ to identify -90!! of the 
tools needed in e?p^ rebuilding showing 
recognition, naming the" tool and .its function. 




Pass a-HCT on tools' use'atif 1 

Pass an identification test at:9Q1!. ■,■ 

.Instructor points; to a random 'selectioo : . . 
of' Shop tool.s 'andj student musV-naine 9 outf^ 
■of 10. :■: . ' 




f 9 



Course/ljnjt:' • j.H.jl 



2 ' ..lool ynit 



XOGKinVE/PSYCH0MOTtlR/AFFE.CTIVE/i^NALYSlS 

■ FOR ; ■ f: \ 
, ■ TERMIit- PERFORMANCE OBJECTIVE 




.F(i$2' 



LSyel of- fiastery: 



;iv :|.Refer to: Ta)(Onomes--SAFE: Maiiua,l;,,pp.s,143-46 
ajJouts on' Taxonomies: •; 

■• •. ■.■■(' •■ 



■ .(H«ry) 



What .tool looii": 
like. / . ^ 

Categories and 
.functions of ■ 
■ tools..;'. •;. ' 

. Size jrfldatiofis 
of ^imcks and 
sockets, 



COHPREHENSION 
(Explanation) 



Importance of 'using 
correct lo^l . . 
(danqVlof '.wrong ' 
ones). 

. How .to use tool/ , 

Loolc .af bpTUead; 
different' kiTids '^measure yisiiwy; 



, of threading. - 

I . /thickness of 

gauges atid 'how to 
oa' use, • " 

' . Power 'tools / 

l j^cialiied t^ols 

■ 4tutlent learns , 
wrench/socket 
: _ sizes aod/^ " 
'^gradations. 

V ■ student , learns, 
• ; "differ^t kinds 
■ '.of fhreading. . 



select right wrach 
or soe.ke( for;b,ilt ■ 



So 



ERIC 



what it 15 used for. 



Explain differem;- 
types of fools ind 
their differences. 



; APPLICATION 
(Apply to'sliriulated. 
or real situat1o,n) 



Check esfimated ':: 
sizes bV it^jisiiri'ng. 

,How^^ty melssyres 



''■,7 ^ 



1^^ 



' ANALYSIS 
(BrM down into, parts) 



' "<i' 



1$ 




(Piill tpgette ^w.'fts^ 
solve prpblems) 




^/•; 



r 



. • ■ . ' ■ Pom%t ' 

■ ' COGNITIVE/J^SYCHOMOTdR/AfFECTIVE MLYSIi' - ' . . • ' / ; . 

e/UnIt: A,M, ,51 ■ ' ■ * ; : - POR . ' " ^ " - 

#2 Tool Unit TERMINAL PERFORMANCE . OBJECTIVE \ ". Refer- ffif Taxonom1ej5--SAFE M^nuaU ^psr l^^^^ 

— ^ : — — — — .. Handouts on , Taxonflfiies - ; ,• / 

of flattery; . -t. . ■.■ ^ . \/- ■\ i,:,. i. ' 



ry) . 


COMPREHENSION 
(Explanation) ! 


APPLICATIfll, 
(Apply ta simulated , 
. or real situation) . 


SI 

ANALYSIS , 
(Breafj fjown Into'parts) 


8 ■ - 

SYNTHESIS 
(Pull together elements/ 
solve problenis) . . 


: EVALUATIOfl^^ 5;. ' 
(Make Judgmqhtj) ' ' 


3nt learns 
r tools are 
to measure, 
^ fo cut, 
1 to turn, 
, lift, bend 






, • ■ * ". . * 

. ' *^ ■■*■.■,' 


* . ■ t . 

• ■ . , ■ 0 




5nt learns 
power 

in ceo Is are 

in auto 

and for 
Job. ■ 






.''.<■■' f ' . ■ 


■' '■. ' ... ■■ 




.y measure. 


1 




7,: • • 

* 1 




' •;"/.' .i? - / 
.. V '^■ ; ^ / ' 






y . .' • ' 




i , ' ■ " ■ . 


. ; / • • 
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Unit; A.M. 5L 



LEARNIMS 



t ? Tool Unit 



LEARNING STEPS 



Student nanies/{tdoT when asked; 

explains rimAtion. 

■■ . I ■ • 

, u • . ■ • 

student selects correct tool 



I , • • •■ • 
Studeni explain^ significance 
of threading to tool selection. 



RESPONSE/EVALUATION 



■ .\ . 

1 . 



/ ALTFJ 



FORM K-2 / 



ALTERNATE METHdDS/MEDIA 



Film or film strips shcr//1ng tools ind 
•their lises, , * 

Wake a board to hang by tool room with 
bolt-heads on it. Student must measure 
sample and compare to his o^fn need b,efore 
requesting a wrench, ,socket» or thread- 
type ;tooT^- ' ' v' ' . . ' ' 

Build a board game which students can use to 
sharpen recognitloa of- sizes and threadings 

Make (invent) a pocket-sized measuring 
device* to aid'students in selec^tion. of 
'tools^' It needs, to measure ajfbolts, ,b| 
, screws, cV holes . . ■ ; v ; 



METHOD/MEDIA SELECTION- 



AlMf those listed under 
Alternate Methods/Media. 
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19. THE MOST COMMON AUTOMOTIVE-SHOP HA^ 

A, .THE 'IBRAS SHAMMER • - . 

'B; THE claw 'HAMMER . ■ 
; .. ' C, THE BALL-PEEN. HAMMER - ' . 

20. THE MOST COMMON SCREWDRIVER . USED IN THE AUTOMOTIVE SHOP IS THE 
KIND USED Td DRIVE: , . V 

A, ♦ PUTLLIPS-UEAD. SCREWS ' 
. B. . SlOTTEUr HEAD SCREWS ' . ' r 

. / C . lfii:X-IIICAD SCREWS , ^ ^ 

21. DRILLS, OR TWIST. DRILLS, HAVE: • 

■ A.-. SEVERAL CUTTING EDGES . ' v < 

IJ. TWO CyTTTNG EDGES „ ' . , . 

0. ONK CUTTTNC EUGI', " 

■ ■.■ ■ ■ ' ■ . ' ■ ■ ■ ■ ^ 

ERIC 



' .TliAT TIIK S(X:KJ:T WUKNCIl: . . 

A, ''KlilQUIRlES A SEPAHATli: HANDLE * 
. . B, IS LARGER:: 
. C. HAS MORE NOTCHES IN THE HEAD . ^ 

23./ DIRIT OK BATTtiRED S.CRfiW TIQIEADS CAUSE THE TORQUE REQUIRED TO TIGHT- 
' • \ EN A BOLT TO: — 

• A;, INCREASE ; / ■ * . ^ . 

; B. DECREASE ./ ' - 

^. \C. STAY THE SAME . - 



, THE PURPOSE OF USING A FILE liANDLE WITH A FILE IS: 

' '^■■^ ■ . 'a. to keep FROM breaking THE file , ' ' . > 

B; TO KEEP FROM DULLING THE FILE 
t C. . TO PRC)TECT YOUR HAND 

: 25. A HACKSAW^ BLADE WITH: HOW MANY TEETH' PER INCH IS/RECOMMENDED FOR 
! . CUTTING THIN TIJBING?. 

■ ■ A, 14. ■ . : , V . . ■ . . 

■ B., 18- • . . ■ - . •. ' :. 

24 . • , . 

;D. .32 •., •• , • • >s^-^ 

* 26. THE MAIN l)lSAI)VANTAc;i':'br AIMIISTAIWJC WK^ IS TIIAT THl-iY: 

A. l-rr MOKK'TIIAN ONE SI^R , ' \ - 

B. DO NOT HOLD ADJUSTMENT ^ ' : 
C\ COME IN SHORT LENQTHS ' ' ^ v^/' 
D. COME IN VARIOUS SIZES 

:27. THE TYPE OF PLIERS USED EXTENSIVELY FOR PULLING COTTER PINS ARE \^ 
. THE: • ■ : . . ^ , .• ... ' ^ " 

> A. DIAGONAL . j'- 

B, LONG-NOSE \ * 

C, ' COMBINATION S]:,IP- JOINT 
/ D, VISE-GRIP V • 

28. THE SIZE OF OPEN-'eND WRENCHES INCREASES IN: 

A'. 1/16 IN, STEPS B, 1/32 IN. STEPS 

C, 1/8 IN, STEPS C, 1/4 IN. STEPS 

29. THE CHANNELrLQGK PLIERS ARE DESIGNED TO:^ 

A. LOCK CHANNELS — ' 

B, ilAVE ADJIJSTABLE OPENINGS OF DIFFERENT SIZES AND, AT, THE 
• ' SAME TIME, THE JAWS REMAIN PARALLEL .. 

30. THE END OF A PHILLIPS-TYPE SCREWDRIVER IS: 

A. FTAT BATJ)E 
: . * i;. rblNTKD KND WITH KOUR GROOVES ' 

. 31. A S ETSCREW WRENCH HAS: V . 

; , . lA, FOUR SIDES : ' ^ ' . 

,v . SIX SIDES C ^ \ 

' * C, KIOHT suites : • 
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32. WHEN USING A CHISEL, . IT SHOULD BE HELDi 

: 'A. TIGHTLY IN 'THE HAND 

B. , WITH A PAIR OF SLIP- JOINT PLIERS 

C. LOOBELY IN THE HAND - 



33. A, SCREW EXTRACTOR HAS: V •" - 

Ai TAPERED RIGHT-HAND THREADS , ... '. , )' , 

Bi TAPERED LEFT-HAND THREADS ' ' '\ . . / 



34: HACKSAW BLADES ARE MADE OF: 0 ; / • , 

' ■ A. ' HIGH. GRADE, TOOL STEEL .' ' ' . , • ! 

' B. CHILLED CAST IRON . ' " ■ ' ., ' . - ' . 

C. CARBALOY .' .. . . = • ' . ' 

■35. WHAT. IS THE USUAL CtJTTING LIP ANGLE On'a TWIST DRILL? 

. ■ " ■ ■ A. 20<^ . ■' ■• ■;. : , ■■ ; . . '■ 7»: V ' ■ ,^ /; 

■ . B. 59° . . ■ ■ :! . ■ ■ ■ ■ • ■ ■• ' - \ 'v, 

C. 75° , . ' ■ , . ' ■ .... ] :r ' " 




' ' .Curriculuin . t\M,}] ' 



■Coflrsc/UnUTHlci JsJiijij^ 



TERMINAL U/IRNING mpmim 



Oirrlruliiin Analyst 
Date 



FOliM 1-2 



TfernilnalPerfoi'inaDce ■Objectives 



Criterion Stateiosut' 



■;■ ^ no. 3 ,.. "„,: ■ • ;•• • ■' 

' By the t-nil of-iho unit, tfie stttdeiit, will be able • 
, to we 4 nlcroncter js an alii 111 iiieasuring , ' 



1 

01 

'I ■ 



He iwist nicflsiire aiiiMnterpret iiilcrometer' 
reading with 1001 accuracy, 



Host pass written test at,70)( accuracy 



Criterion Measure 



■3 



l\. Instructor's Evaluation 
Materials Needed: ' ' 
/ 1, A micrometer 

2. An object to measure . ^ 
(Hoasurcwnts already known to ' 
, Instructor) 

B. instructor Signs 'Off Job Sheet on 
Mlcromoter Unit' 

C. Completion Test on Micrometer (Parts 

and Reading Diagram of Micrometer Reading) 

You have been provided with a micrometer 
, and objects to measure, ■ Measure each and 
Show file your answers, Ifou must achieve;^ 
,100'^ accuracy, . , , 

<; ■ ' ■ ■ ■ 

Voiiwlll also be required to: 

,, lv Point to mJci;^iiieter and Its parts: 
name them orally and In wl-jtlng (In 
■' notebook), , v " 
2^ Try to' adjust micrometer to correct ■ 
' dimension, ■ 

3y Select correct rolcroneter for tnsjde ■ 

or outside measurement, 'a 
4, Solve problem In selecting correct ) ' 
■ size and type of micrometer, 
5^ Fill tn part name; in a diagramj 



I.P.Qf: * Hlcromdcr 



coGfiiTivf/PsyowTdt/iirFECjivi; mm 



FOflM Ji? 



liflfor, ti)i Jii)tonoinlcs.*,Sl\ltH<iftUiil,' pps. 
' , Handouts on TiWwinics- 



(Miiiiioi'y) 

^ iiilcrowntcrsi 
. njcotjdlzft by 

mlcroitieler 
3, lifly/,lo rt3(l 
ileclfiiiits 



iifltninftWr and 



: 5, Perceive tliAt 
iiilcrcitoters 
oW built vlth 

i 'perceive micro 
iiwters are 
l)ullt for 
different 

; tisks. . 

7. Select correct 
micfometer for 

0. Knovt and 
identify parts 
of fiiicroffiter* 



Wlit'HEtlSION 



Fiificlloii of fiilcro- 

Types of jiiicroinolcrs 
Parts of fiikroinotcrs 



\ 



: APPLiCATlOM 
(/Ipplyto siwhtcd 
or real Sltkloi)) 



Place caliper', on object 
correctly 



Titjiiten tliliiilile corrklly 

Compare uilcromdler reading 
to a standard . ' ^ 



■ mysis ■ 

(Break down Into parts) 




nakc-Judi 



fl(lfl[ 



Course/Unit-: A.N. 5] '■ . 
T;'P.O. # Micrometer 



LEARNING SEQUENCE 



. LEARNING STEPS 



See J-2. ' 



I 

I 



RESPONSE/EWLUATION 



; ALTERNATE MOS/HEDIA 



Evaluation to occur followlnq' 
instruction at the comprehension 
level See Criterion Measure ; 
on 1-2. 



Use: mill imeter loop film on how to use 
;a.iiiicre[iieter (types of). . 

Slide-cassette, program. , ■ • 

Have more 1 Inch micrometers for students 
i;to practice on (approximately 15)\: Also 
have premeasured objects ^to measure. 

Job-specific programs for using a micro- 
meter for -a designated taslced. 



U^e all listed under 
Alternate Hetholls/I'ledia. 
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Curriculum A.H. 5) 



Course/UnU TUle Measure Cylinder 



TPINAL LEARNING REQUIREMENTS 




; ' Curficuluiii' Analyst ' ■ 



I 



Minal Perforinance Objectives 



Criterion Statement 



Criterion Measure- 



' ' y , So. 4 (A): 'Measuring Cylinder 

' • By the #^f' the m\i the studerit iiiR'tte 

i • . able to measure uitf) inicronieter a cylinder/ 

. . and deterfliine whether or not it Is service- 



I 

CO 

I 



No. 'l: Measuring a Cylinde 

■ Heasurfimerits t'o^te.doiievatcQrtlln 
■inaniial, TOOrconfnrinity to nianjifacturerls; 
specs; 'by end of unit.' / 



■No.' 4 /Material 'Needed: 




■I' ; 



■ \t\{ lik a cylintieri;''an inside^iciro-., 
meter, an outside micrometer and/or, 



, , , a dial indicator and a manual. ; ' 
/ ■ Determine whether cylinder " • ' 
..meets manufacturer's specif ica-, ■, 

'■'tions. . ; ... : ■ ." 



ERIC 



Coiirse/UnU: AH 51 ' 



.'■V'COGNITlVE/PSyCHOWOS/AFFECTlVE' ANALYSIS 



j'p 0 # Heasurifig a Cylinder. 
Level of Mastery: Evaluation . . 



TERHIHAL 



OBJECTIVE 



Refer, to: Taxofiomles-SAFE Maitoal, pp5. .143-' 
: ' Handouts on, laxonomles .; 



RECALL 



COIfREHENSION 
(fxplanation) 



■ .APPLICATIOfI 
ipplyto.si 
or. real; sU 



(Break down/ Into' parts) 



i. 



SYNTHESIS 
(Pull together elements/ 
solve problems) • 



. , EVALUATIOH' 
[Hake judgments) 



Know what a. cylinder 
its ccjtrx- ■ 
tion and use. ' 

How to use a niicro- 
meter.' 



How to measure- a 
cylinder with 
microineter. 

Know how to lise 
service nianuaV. 



Explain types and 
purposes of cylinder, niitrom'et^f 
and how it works. 



Deiflnstr'ate ability -to use 

..knowledge .of 
where;;tofEeasure cylinder. 



Explain. whymeasure- 
neiit is necessary. 

• • • ■ , 

Explain how, to use 
niicrometer iii this .- 
'Case and where. , 



section; 

wear. 

Meas|]r|to^ of cylindei^ for 
tsfirl';. Check "for oiit of rpund. 



Compare inkroiiieter reading 
to service oianual. / 



\ t 

\ 



)etenn1ne If a cylindaf 
measures in conformity ' 
to manufacturer's specs; 



Course/Unit; p. 51 
T.P'.0; J (A)' 



LEARNING SEQyEHCE, 



Measuring a Cylinder 



tEARMiNG STEPS 



IS' sequence of Foriii'J-2, as derived, . 
appropriate? (See. Foi^in J-2 for sequence, 
■under'RECAUO' . • ' 



...RESPONSE/EVALUATION 



Pass written HCT test in class- 
room, at end of unit,, covering 
RECALL: iinlniur701' 

Complete Criterion Measure from 
1-2 to test comprehension: „ 
through evaluation. 



ALTERNATE HETHODS/HEOIA 



Readess/aides' to supervfse and inspect 

work, ■ 

Scantron test materials,. 

Film or fiim, strip/cassette sbwing A \ B 
on VI (Criterion |tea5ure),J ■' ■ 



HEIHOP/MEOIA SELECTIOM 



Laboratory ?55,lstantJ' 

Film or film strlp/cissette , ' , 
phoning A & B.on 'l'r;?:- (Crtterloo , 
Measure).^ . .. y'.. ■ 



ferlculun) 5] 



. * Course/Unit Title V&m\m a' Crankshaft to Check for Hear 



TERHIIIAL LEARNING REflyiREMENTS 



Curriculum Analyst _ 
Date, 



FOSH 1-2 



lermiiial Perfornance Objectives " 



No.' 



• By the end of the unit,. the student' will 
be able to measure, with a microfiieter, a . 
'sT^iiksiioit dny determine whether or'oot it 
is serviceable^as is. 



Criterion Statement 



Horl(:»to:be done according to servl'ce manyal, 
Mi conformity to^ raanyfacturer' s:. . . ■ 
specif'ications.by enil 'of: unit. . , 



-4- 



Criterion Measare 



Ho.' 5 

■ In class or shop: •. ' 
Take a crankshaft, an outside .micrometer, 2 
V-bloGks, 'and a manual. Put crankshaft in 

; blocks, remove mainbearings, measure. ' 
/Compare nisasurement to manual Urite results-. 

' Instructor will check measurenient.. ••, 'v ^ ' , 



o 

CjO 



A- 



Hi 



Hi 



Coune/jJiiU: A.H. 5.1 



T.P.Oi $ Measuring Cranhhaft for to r y 
Level of flastery:.,^^ 



.COGNlTIl/E/PSrato^^^^^ ANALYSIS 
, TERMINAL PERFCWCE OBJECTIVE ' 



FORM 



Rifer to: Tawnomies-^E Mantial, pps, 143-46 
.Handouts' on Tawinies 



RECALL. 



COMPREHENSION 



APPLICATION ■ 
(Apply to simulated 
'or real situation) 



ANALYSIS , . 
(Ireak tloi^n into parts) 



' SyNTHESIS , 
(Pull together eileinents/ 
solve- problems) ' , 



.EVALUATION 



nicroiiiL'ter ^ypes 



Design and / ' 
. function, of 
/crankshaft 



' Why worn or bwt 
. crankshaft must 
^ be corrected. . 
) ■ , . ■ . 
^" Where to measure 
acranksliaft. 



How 10 use specific 
micrometer (inside/ 
outside). 



How;an(t where to place 
mitrooieter. ' ■ 



yhy.wnofbent 
crankshaft must be 
corrected. 



Write down measurefnent, 
Compare it to manual ' 
specs,' 



11 : ■ 



Understand what acjtual micro- 
meter reading meanS'-ln' terms' 
of evaluating condition^ of \ 
crankshaft/ 



; Compare micrometer reading 
'to specifications.. 



Decide^on serviceability' 
of crafik5ha(t. 



■i , 



1 ' * , 



C(iur5e/Ufi'U:'.'A.H.-51 



T.'p.O. i Keasurin/a Crankshaft for Hear 



UmU STEPS 



o 
I 



' .V 



^ . RESPOIISE/EVAIUAHQN 



Aniwer qujpstions on MCT test . 
about kinds of (nicroineters 

imi . ■■ „ 

RespDdd to qycstlons'oii 'MCT . 
test (?5)lf. • 



Sliow if) notebook knowledge of 
craiii( shafts 



Appitcaiion ttirouglv .Evaluation;' 
See'CiWrion' Measure on 1-2. 



illTERNAIE HETllODS/HEOIA 



Students, wo)'l closely wjth instructor or 
assistant who explains and corrects, 1f 
necessary, V ■ , 

Individuaflzc il-V presentation showliig all ' 
steps for 'stiidont,, " ■ 




HETHOD/MEOiA SEIECIION 



teaching Assistants to modi tor 
each student's wl(. / • 

■■ V-^ 

Individual] «W presentation 
showing all steps for student, 



Cuwlculuin jjyui 



/ 



Course/Unit Title Engine Dlsasscniblv and f^ss einbly Procedures 



TERMINAL lEARNlNfi REqUIREMENTS 



Curriculum-Analyst 
Date 



FORM 1-2 



- Terminal toforoiahce Objectives 



By' the end 'of tifc.urilt, the student will have 
disassenbled an autofnobile engine in the guto , 

cieaiotl lilt engine,' Jurfged whether tirebdre 
and/or re^rlnf cyllrideri and/or crankshaft, ' ■ 
and reassembled the engine. . 



o 

I 



CrUtrjon Statefnefit 



No. 6 ■ 

By the end of the unit, the engine must be 
reassembled, lOOjS according to manufacturer's 
.manual. 



Criterion Measure 



No. 6 .\ : 

After removing engine from, car, procetid 
to disassemble it, following procedure 
sheet steps. ^ After the engine Is. 
disassembled, and cleaned: 

1, Measure crankshaft and cylinders to . 
.determine their condition,'. ; . */ 

2, if either' fieeds correctfoijp 

is necessary 'td make^^the if^an^ ^ 
cylinder meet manual specifications.' 

3, Reassemble the engine according to 
specifications, Test It. .If further . 
correction is needed, make it/ Re-test ' , 
until engine works properly. . ' 



\ 



FORM J.2 



Course/Unit! ^1 



T.P.O r e EnQlne Disassembly and' Re-As semb]y Procedures 
i pvel of llasterv: 



COGNITIVE/PSYCHOMOTOR/AFFECTIVE- ANALYSIS 

FOR ., 

TERMINAL PERFORMANCE OBJECTIVE ' 



Refer to: Taxonomies-tSAFE Kafioal, pps. 143^46 
• • Handouts on Taxonomies ' . 



RECALL; . 
(toiiory)\ 



OTREIIENSION 
(Explanation) 



Shop safety rules, 
and behjviors, \- 

What tools .are 
needed "for tasks in 
disasseribly and 
assembly/ 

The Mparts of the 
/finqine (byjight; 
,.:and name).^ 

■ Hgv; to liieasure ; 

) crankshaft or . v 
^ cylinder with mlcrO' 
meters and dial - 
indicators, ■■■■ 

■ Steps required to 
re-dSbiiiiblfc engine. 

Safety steps. ■ 



/■ , ■ * 



1 



lypes and oesigns 
of engines. 

Why proceed in 
orderly manner. 

Importance of crank- 
shaft and cylinder, 
condition i * 

What steps to^take 
to service crank- 
shaft or .cylinder. 

[low todean engine, 
why, and where. 

How safety steps 
protect you. 



APPLICATION 
(Apply to simulated 
or real situation) 



Having removed engine r 
'from car > in the shop 
disassemble, and clean 
the engine. . ' 

Determine if cylinder 
and .crankshaft meet 
.manual specifications. 

After service, if 
needed, reassemble.,,, 

Follow all safety rules* 



4\- 



ANALYSIS ■ 
(Break down into parts) 



Remove engine from car. .Take 
it apart, following attached 
■procedure sheet steps. :' 



Decide, after measuring, 
crankshaft and cylinder, 
whether either requires re- 
boring of rerr.inging' or * 
whether they are- usable with- 
out service, , 



SYNTHESIS ' ^ 
(Pull together elements/ 
solve problems) . 



Compare your m.icrometer 
and/or dial indicator, 
measurements with ■ 
appropriate manufacturer's' 
specifications. 

Identify condition of 
key parts' and then test 
the engine. ■. 



■EVALUATION ^ 
(Hake judgments) 



Test engine to ■ . «^ 
determine; . 

1, is engine 
assembled according 
to specifications? 

2, .does it run? 

3, do further repairs 
need. to be made? \ • 



ERIC 



: • rnurte/Unit! A.M. SI.- Engine. Disassembly and Reassembly Procedures. LEARNING, SEQUENCE' 



RESPONSE/EVALUATION 



ALTERNATE HETHODS/HEDIA \ 



. METHOO/HEDIA SELECTION 



See procedure, sheet attached to J'2. 



o 
I 



Recall and Comprehension: •/ 

'Jest reassembled engine and , 
submUit to Instructor '5, ■ 
evalyat^cjn. ■ 

See Criterion Measure on 1-2. 



Fite/filni strips showing step-by-step ■ 
disassembly and reassembly of engine. 

T.A, to help supervise and assist students, 

Large charts, showlnji sequence of steps ^ 
available on easels so student can set one 
up for reference near, his work station - 
can be referred to at a glance, 

Video-'tape demonstration, 

Instructor disassenibles an engine in fronf 
of class: conenting, questioning, . . 
checking,, etc, ', , 



fill of those listed under 
Alternate HethodsMedia, ;, 



. ENGINE DIS.ASSKMBLE PROCEDURE 



r AfTER REMOVING ENGINE FROM CAR PROCEED AS FOLLOWED: 

•I. S^M' CLEAN- ENGINE; . ■ 

2., REMOVE DRAIN PLUG AND DRAIN OIL , 

3. REMOVE freeze' PLUG ON SIDE. OF BLOCK AND DRAIN WATER 
PUT ENGINE ON WORK BENCH (SECURE WITH BLOCKS) 
' 5. .REMOVE .DISTRIBUTOR 

€>.: REMOVE CARBURETOR- AND' INl'AKE MANIFOLD ' 

7. : REMOVE ROCICER COVERS . - 

8. -REMOVE ROCKER ARM SHAFT ASSEMBLY OR -LOOSEN .ROClCER 
AiRl'I NUT • : : 

9. , REMOVE PUSH RODS ^ ; ^ ^ 

10. REMOVE VALLEY COVER 

11. REMOVE .IffiADS (BE SURE TO MARK LEFT OR RIGHT -HEAD) 
V12v REMOVE FUEL'-^PUMP ' • ■ , 7 "-^^^ ' 

13. ' REMOVE tiJATER- PUMP / ' : ' ■ ' 

14. REMOVE •\;^jBRATION DAMPER- ON SOME ENGI^TES IT IS ,NES.-. 
, SESARY TO R12M0VE OIL PAN BEFORE* PROCEEDING ; ' 

rl5/: REMOVE TIMING, COVER : "^JS " - " " 

16. REMbVE TiM[ING* G.^^^ ■ \ ■ ^^^^^ ■ " 

- . ." ; ; ■ ■ ■ ' ■ ^ " ; ■ ■ . " 

17!i PULL bl)T ALL LIFTERS ■ - . . . •, • 

18. -PULL OUT THE CAM- SHAFT - - ^ ■ ■ • ^ l^^l'y. r^ • - 

■.. ■ . . • ■ - ■ ■■ • ■•• '•■ V : .■ 

19. DISCONNECT THE TRANSMISSION (4 VOLTS"#K STANDARD). . 
. AND REMOVE,, ON AUTOMATIC TRANSMISSION, PULL CONVER 

TER AND TRANSMISSION AS ONE^UNIT.; 

20. REMOVE. OIL FILTER ' . X ' : 

21. REMOVE PRESSimE PLATE. AND' CLUTCH ^ ^ 

22. REMOVE BELLHOUSING ;: ; . . 

23. REMO\^£ ENGlNlv- MOUNTS. . : 



24. ' ftEMdVE . STARTER '.■ . ' V 

25. REMOVE OIL PAN ' 

26. . REMOVE OIL PUMP (ON -SOME ENGINES REMOVE SPLASH PAN). 



27. MARK ALL RODS AND CAPS WlTy NUMBER STAMPS. ON THE SIDE' WHICH IS OPPOSITE 
THE CAMSHAFT. , , " ■ - 

: .28. IWORTANT--MARK ALL MAIN BEARINGS (I .E.: #U #2 
. 29. /.REMOVE RIDGE FROM ALL CYLINDERS; 
30. ;>REMOVE ROD NUT 
. 31 .. REMOVE ROD CAP ' , " 

32. INSTALL RUBBER BOOTS ON ROD BOLTS TO PROTECT: CRANKSHAFT ■■ ■ • . . 

. .33. PUSH PISTON AND ROD OUT OF BLOCK AND INSTALL CAP AND NUT ON THE ROD ^ 

34. REPEAT ON EACH PISTON /NO ROD ASSEMBLY UNTIL ALL OF THEM ARE OUT ' , 

35. {(EMOVE MAIN BEARING CAPS . ' . -. . ' . ' ; 

■ 36. REMOVE CRANK-SHAFT ' ^ , ^" ' / . ' \ v 

37. -MEASURE BLOCK AND CRANK AND „CAM . . .. 

38. I^KE JUDGMpT ON WHETHER TO'rEBORE OR RE-RING 
.39. REMOVE ALL FREEZE PLUS AND CAM 3USH I NGS , 

^40. HOT TANK DEGREASE ENGINE (NOTICE-DO' NOT PUT ANY ALUMINUM ■PARTS fHE 

. HOT TANK) / \ '. ' 

• 41. STEAM CLEAN ENGINE BEFORE ANY ASSEMBLY WORK . ' * - 
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ENGINE ASSEMBLY PROCEDURE 



1, Install cambushing (be careful not to damage bushings) . 

2. ; Iristal 1 all freeze 'plugs and galley plugs on all sides of the block. 
: 3. Lube cambushing with assenibly lube. 

4. Install camshaft. • ^ 

5. Install all main bearings on block, 

6. Install rear main bearing seal (upper half ) . 

7. Lubricate al 1 mainbearings with assembly , lube. V - 

8. Set the crankshaft on the block gently, . 

9» > Put>ear main seal (l.dwer half) on the main:bearing cap. • 

10. Put mainbea,r"ing ( lower half) on the main bearing caps.. 

.. 11. Put all main caps on and torque. Install flywheel (flex plate)\ 

.12.. Remove one cap and check oil clearance with pi astigage. 

- ^3.^ Ins.t^ gear, crank gear and timing chainl 

14. Check rod and piston assembly: check rod alignment (align if needed); 
\ check ring end gap; check side. clearance (between grove and ring) and 

regroove 'if needed; check rist^pin (install new pins if needed); check 
• rod big end for roundness (recondition if needed). < 

■ r-^ • ■ ■ . . , .. ■ ■ ,v ■ ' ••■ .... 

15. Install rings ^on all, pistons (oil ring b'ot:t6m groove) ..; " 
.16.. tu'bricate the rtAgs with engine oil SAE #39. 

17^* Compress rings with. ring compressor. - 

18. Install rubber protectors on r^od bolts; lubricate rod bearing . 

. 19. .Inseif*t piston into the cylinder with marks of piston to the front of. , 
engine and the Oil hole of the rod opposite the camshaft. : 

20. - Push piston into the cylinder with a soft hammer until the 'ring compressor 

is free of the piston. .; V , 

21. Hold and guide the rod to the crankshaft white pushing the piston in all 
. the way; ..,:•>' - .. . . ' ' \ ■• •. ' ., 

22. Install the cprriictVod cap and nuts and torque to specif icati^ 




Engine Assembly Procedure (Continued) 

23. Repeat #16 through 7/22' -on each piston and rod assembly'. 

24. Install new timing cover seal onto, the .time Cover. 

25. On 50fne engines, install oil slijig on crankshaft, 
.26. Install timing cover. 

27. Install oil pump (lubricate with engine oil). On some engines install 
splash pan-and oil pifje/ *; 

28. Install oil pan gasket, 

.29. Install oil pan (be sure drain plug is tight). 

V 3b. Install lifters. 

31. InstaM head gaskets and set heads on block* 

32. Install head bolts and torA:]ue to specification. 

33. Install push rods and rocker arms or rocker arm assembly. 

34. Install valley cover gasket and valley cover on some. engines. 

35. Install intake manifold gaskets and intake manifpld. 

" 36. Install, distributor: a) bring' number one piston to T.D.C.; b) put 
distributor, in with rotor pointing to #1. '.^ 

; 37,r^Adjust valve clea^rance. ' 
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comc/iinn!.,y.s] 

.jpQ| Re-slzeBlgEnd of Connecting Rod 
Level, of llaitery: . _ 



C0GNITIVE/PSYCII0HOI0R//IFFECTIVE AN/ILYSIS 

' ■' ■ fOR , , ■ 
. TERMINAL PER WE OBJECIIVE / 



FORHJ-2 



defer to: TMoiidfoilfis-SAFE Manual, pps. H3-46 
i. Handouts' on Taxonomies ■ t 



, RECALL 
, (He'iory) 



COMPREHEflSIOH, 
(E)(pl.anation) 





Hhy connecting rod 


Use of service 


relief fSa l*^Ah^ ' 


How to disassemhtc 




and reassemble rod, 


Use of dial 


lloy^ toDcasure rod, 


indicator;, . 


Use of tools. 


How to hone rod, if 




necessary, ; 


Use" of honing' ■ 




unit., 


llov/ safety ryles: 




protect you. • 


Assembly of rod 




and cap. -, 




Safety rules. 





APPLICATION 
(Apply to simulated 
or real situation) 



Comparison of measurements 
to manual. 

11' : , ■ 

Determining wlietlier rod * 
as measured fiieets,,bearlng 
nianiial specs, and on that 
basis evaluating whetlier 
rod is usable. If it , 
needs work, decide ivhat . 
should be done, . 

HoneTod, If necessary. 
(See attached. Procedure 
Sheet,) / 

Follow all safety rules. 



JMALYSIS 
(Break- down Into parts) 



' SYNTHESIS 
(Pull together elerwintf/. 
■solve prolilems) 



(Hake judgments)' 



<.-t-,-.;^«-.»>'i»"-»-ii:'--*::i.''-:' •< '■ 

■ \ ■ ■ ■ . 



I3i 
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CoursQ/Unlt!. A,l^. 5) 



mum SEQOENCE 



FORM U 



' U/lltNING STEPS 



Sc(|uoijce; Froiii: lltll(! to big. 



I 




RESPOflSE/EmUATlON 



t\mm[ mmmm- 



mmimihmjmt 



flucall 0(1(1 CoiiiprGlienslofi: . 



In sliop, during operation, : 
student will cxplatf], orally, 
funption of connecting rod and'./ 
whyHt just be rl([lit^* ' 

Student wtll aDSweKMCT questlai' 
,pertainlrtg:tbJW#6 In'^class 
at fnid-tifC- ■ ■ 
Application; ^' ■ 
Stiidept will show knowledge and 
wtlllniiiness to use Manual 
jiilcroineter.ctirrectly ^nd will 
fqllow procedure sheet in note- 
li'pok' and make 'appropriate note- 
bftok entries 'of jits own project, 
Instructor inspects notebook, 

Per Criterion Statement on' 1-2, 



■■Have T.A. check rod and. dial Indicator 
■before each student tries engine. 

Film strip sliowtng step-tiy-step pro- : 
cedure. 

.T.A. supcrvlsod honing practjce. . 
Video deiiionstrattoii.' •: 



i 



All those 'listed under " 
Alternate Hethods/Wia.. 



l2i ■ 



PROCEDURE SHEET 
ROD RECONDITIONING 



K Determine rod bore size from specification manual. 

2, Adjust dial in^icator'^gage to read rod bore size, 

3. -Se.^lect honing unit to. fit rod. 

4, Disassemble rod and remove bolts. ' 

r 

5. Grind rod end and cap. 

•6. Assemble rod and cap. Torque bolts. 

7. Set up hone aind resize rod. until bore size is correct. 



Materials Needed : 

1. Torque wrench 

2. Brass mallet 

3. 1/2" socket 

4. 2" - 3" micrometer 

5. Hdnirig unit 

6. Honing stones 

7. File . • 

8. Rod 

9. Vise 
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CiirHculun -^x 51' 


■■ ' TElfHlNAL LEARNIHG REQUIMTS ; ■ / 


Ciirricaluin Analyst ^\ -^-v ■ . 


LClirSc/UIIH IlUc .l\CUUfC i»jrMuucio 


Date, : •• 


Terminail Perforroance Objectives 


■ , Criterion. Statemeot/' 


Criterion Heasure 


T^, 3 , ,: : ■•. 


j:' ■ No. ' b ' : ■ • ' . / ,^ . 


, No..; 8 . ■ , • • . " • 


■ Bjf ihe end of the unit, the. student will be able 
. tovebore a cylinder. 

» . 

V ■ ■ " . 


■• Jhe;rebor1ng will be done in the auto. shop 
. according to servlcejianual, lOOi! conformity 
to manufacturer's specs., by end of unit. . ■■; 


Tdi5e an engine cylinder, boring bar, (nicro- 
. meters'' (inside and outside], boring bar tool :;, 
, kit and proceed according procedure sheet. ' ; _ 

Instructor will measure viith jnicroireter to. 
^ check i^ork. ■ ■ 


J' 




• ••■»''" 

' , ' ^ " ■■ 


1 ■' . ■ 

" ' . ... f 


, f ' ■ ' ■ 


• /W' ■ ■ ■ . _ ■ 


■■ ■.■>.{■■ . ■•■ Ir ■ : ' 

r ; . ■ ■ 
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Course/Unit :LMJL 



T.P.O I • 8 Hebore Cylinders^ ■ 
Level of Mastery: ■ _ . ■ ■ \' . 



COGNITIVE/PSyCHOMOTOR/AFFECTlVE AiLVSIS 
FOR 

TERMINAL PERFORHAfiCE OBJECTIVE 



Refer to: Taxonofnles-SAFE Manual, pps/ 143-46 
Handouts on Taxonpfnies 



• RECALL 
.(Meirory) 



COMPREHENSION 
(Explanation) 



APPLICATION 
(Apply to sifiiulated 
or real situation) 



■ ANALYSIS : 
(Break down into parts). 



SyHTHESIS , 
(Pull together elements/ , 
solve probleois) 



EVALUATION ,• 
(Hake judgments) 



yhat a cvlindef 
" is, 

• Functiofi of . 
cylinder. 

Tools to be used 
. and how to use 

tliei 

' ; Hcw-touse - 
•.. appropriate .•, 
diicrometers, 

How to check for 

p manuai spffcJfJca- 

^ tions. ' ■ 
0 ' 

Safety measures ■ 
in lifting and 
'jiIiiuliKi, ■ 



•How cylinder works 
•and why It.niust^be 
riyht, " 

Hhat measureiiients' ■ 
will show. How to 
interpret findings. 



See attached procedure 
sheet. 



Plan steps ,to be followed. 



Check findings against 
manual., 



Determine whether work 
done haV brought 
cylinder to manufacturer 'f 
specs. ' 
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Course/Unit: .a m 



T.p.o.- H Rebore a Cylinder 



■ LEARNlNG'iSEqUENCE. 



F0RHi;-2 



UflfiHING STEPS ' „ 


• RESPOnSE/EVAtOATION , . . 


' ALTERNATE HETHOOS/MEOIA " ^- 


.. .. \ 

■ ,HETHOO/iTOSElECnO| , 


See .attached procedure sheet. , 

-r • ■ 

1 . ■ ■ ■ , ■' 

; ■ ■ • .• ,■ 


a . , 

Reca)] and Cooiprehension: ■ 

PassMCT test at M..in class. 
at end of unit. 


, ■ ■ • 

Film' and/Or filfn strips showingi:step-by- , 
step procedure :■, . , 

A...Preparatiofi ^ , ' 

;B.- Heasiireiiiept ' ■ 

'c. Manual Specifications ■ ' ' / 

D. Coffiputatlofi of 'Amount of Boring to. be • 

■ Done ii'nd Where to Bore ' ^ . 

Boring Ba^^nd Bpripg. Bar TMKit 
■F. Sharpenjng Tool ' , 1' 
'G. Use Toolv ■ , 
H, Ch^ck Work . / ^ ^ , 


' * ) ■ ■ ; ■ (I ■ ■' 


» •■ ■ , 
. ■ ■ . .' , ■ t 

' , , , _ ..'«; 

"■ ■ 


Application through Evaluation; 

Perform job at 1005! according to 
fiiar!ufacturer^,s specs.- Instructs 
"signs wMsheet upon satisf acton 
' completion ot task, Se^ : , ■ 
Criterion Measure in 1-2. ^ 


" ' . ■ ' * ' ■' . . ■ 

f ■ \ ^ ■' • . • 

' ' ' , ■ ' ' 

' ' ' 0. ■ . 


' . ' ' • ■ ■ * ' ; 
■» 




A i^ilm ^i; film strip, review of tools. used 
ifi re^boring. , ■ 

Teaching foistant to help . supervise tasks. 

Video-tape demonstration, / ,' ■ 


• . ■ i 




f\ ■ . ■ ■ ■ ■' 


t , ■ ' ■. ■ ■ . , ^ ■■ . 

J 


f . * t ' ■ / 

■ . ' ' ■ ' ' ' ■ ' ■ 
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. PROCEDURE SHEET FOR, REBORING CYLINDER 

*vg ; ■■ ••, ; ■ . ■ , ■ ■ . ' ; ,^ 

Rebore cylinder: . ' ., 

a. . Prepare cylinder bloqk surface. Remove studs and pins. Cr'ossfi'le if 

..necessary.-v.Qpis:,- 

b. Measure cylinders an<3 determine amount of removal . . ^ 

c. Select correct size anchor and bolt and secure in cylinder to be bore'd. 

d. Carefully , carry boring machine, less motor , and place one surface of 
cylinder block. (Have, help when carrying heavy equipment,') 

(B, Slide machine over afichor bolt and roughly align bar over cylinder to be 
machined, ' . . y 

f. Select correct set of centering pins and install in bar. Retract centeri 
pins by turning upper knob of baK c/clockwise, 

g. Slowly lower bar into cylinder, centering as necessary,- to selected 
centering depth. , V 

h. Expand centering pins by turning upper knob of bar clockwise until bar 
; is centered. Do not appl y too much pressure . 

i. After centering bar, lock machine to anchor, 
j. Retract centering pins and rembvie, 

k. Select-correct tool and sharpen, 

1, Adjust micrometer to selected rebore diameter (if^^rebore is over ,020", 
more than one cut is necessary). Allow ,0015" t6'',P02" for finishing. 

m,Vvrnstall cutter holder^^^^ in bar with ring to 

left; bottom micrometer and turn ring to right. Lock Cutter Holder , 

n, Remoye micrometer, ; 

0. Shift lever to low speed, 

p. Mount, motor and lock. 

". . ' " f ■ ■ ' ■ . • - ■ ' ■ t . . ' .. ' ' '. ■ ' *^ 

Adjust depth scale and stop. ; ^ .. ' ^ - ' : v 

r. Start motor and . snap lever at wheel, - . ; - i^ / ^ : -^'^^ . 

s. 'Check cut;'closelyv _ • / -^0. ; _ 



Curr)cul,um'jy||,jL__j[g_ 



Course/Onit Title Fit. Hn\t. Plp^ 



TERHINAL LEARNING REqyiREMENTS 



Curriculum Analyst^ 
Date 



FORM hi 



■Terminal Performance Objectives 



■.. No. 9 , ; ■. ■ v 

- By the end of the unit, the student will have 
, mmii a wrist pin bushing to determine, if it 
is usable or needs to be replaced; If it needs 
to. be replaced, he will^ change the bushing and' 
rc-size it.to fit tlie wrist pinr , 



Criterion -^Statement 



1005! conformity to nianufactiirer's specif Jcations 
.as to clearances. ' 

The worii 'must be checked with a dial indicator 
until it'ls in coiiforniity to specifications. 



Criterion Measure 



. No,, r ' 

' Using a piston, wrist pin bushings, '• 
wrist pin, and shop specification manual, 
determine- by measuring wi\h a dial 
indicator gauge if the rod, piston, and 
wrist pin are in accordance with ■ 
pianufacturer's specifications, If it is 
not, channe the bushing and' resize it to 
■fit the wrist pin. The instructor will 
evaluate and inspect work to deterfnine if 
it meets maniifacturer 's specifications. .• 



Course/Unit: A.M. 51 



T.P.O I 9: Fit Hrijt Pins 



& : ■ . ■ ■ 

C0GNIT!VE/PSyCH(iMOT0R/AFFECT!VE AflALVSIS ' 
.■ ■■, FOR . 

, TERMINAL PERFOWE OBJECTIVE ■ 



.FORM J-2 , 



t level 'ofHasterji: 



Refer to: Taxonomles-SAFE Hinual, pps. 143-46 
H^fidouts on Taxonomies • 



, . RECALL. 
.': (Mewy). 



.1. Use of micrometer, 
I. How to use manual 

3. M is.^a dial 
• indiC'itor. 

4. flow to use It. 
.5.. Purpose of piston, 

6, Function of wrist 
"pins and bushings, 

7. ■ ilsi'of wrist-pin 
^ ' resizing ' 

\ machinn. " 



14i 



COMPREHENSION 
(Explanation) 



yhat; the dial 
Indicatorcaii show, 

Why^ clearances must 
k correct in . ' 
bushings for wrist 
pins! ' 

What can happen if 
clearances are' not 
according to 
specifications. 



APPLICAtlON ■ 
(Apply to simulated 
or real situation). 



Measure.' 

Re-size >/rjst pin 
bushing, using 
to61(. ; / ^ 

Re-measurtf. . 



appropriate' follov/procedu 



(See attached procedure 
sheet,) - 



/mms 

(Break down into parts.) 



Measure pin and bushing with 
dial indicator. If wrist 
pin bushing must be replaced,, 
"re sheet 

attached, 



kt. 



SYNTHESIS 
(Pull together eleineots/, 
solve problems) 



Compare findings to manual. 



"(Make judgments) 



Hake a jiidgoient on 
usability of y/rjst pin "., 
bushings, or, if. , • 
bushing-as been re'-- . ■ 
placed, whether it 
meets specifications. 



/ 
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LEARNING SEq'uE^ 



?AO.J 9 'FU Wrist Pins 



' FORM K-2 



■ LEARNING STEPS 



See;.attac1)ed prof^dure sheet and recall on 



I 

I 



11 r 



RESPONSE/EVALUATION . 



^as5 llCTfest at TOrin class 
byend^of unit, ' 
ApgljoUo^ on ; ■ 
^^^rT^^ conTorfnity 
to fDanufacturer's specifications 

Instructor's inspection, 
See Criterioa Heasure on 1-2. 



if?.: 



MATE HMDS/MEDIA 



Film and/or filfp strip showing step-by- 
step procedure. 

IX tO: help- supervise tasb, ■■ 



METHOD/MEDIA SELECTION 

— : .-^wO^ 
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PROCEDURE SHEET 
WRIST PIN FITTING 



-Replace pistqnpi^ bushings, (Use hand-held driver,) 
Z. Select correct honing mandrel (,840, .900v etc.), 
3, Select correct honfng stone (7, 9, 12 grit), 
.4. Set dial gage to read pin size. (Use 2 plus as a standard,) 
5. Hone bashings to fit wrist pin (..0008-iOOl clearance). 



1 



Us 
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Curriculum A.H 51 



Course/Ortlt Title Service Valves and Valve Se ats 



TERHINAUE/II1NIN6':RE(]UIREHENTS 



Curriculum AnaljfSt 
Date 



Terminal Performance Objectives 



./f: .Ho.'. JO . ' ■ 

, By the end of 'tlie unit, the' student will be able 
.v-.s tft 'dis3«einble a cylinder head and determine' what 
' ' service wurk is required to rebuild the head to 
;:.,iiieet the manufacturer's specifications. ; 

■■ ■■ ' ■'" ' • ■ ■'. . ' ' ' '■ . 



\ 

H 

I . 



■•n> 



■ ■:), 



Criterion Statement 



; No, 10/: ■■■ 

' Work Is to lie done In the shop .according 'to . ' 
service manual, 100?i conforoiity to, manufacturer's 
specs, by tlie end of . the unit, 

HustVss written test at 701 accuracy., ' , 



Criterion Heasure 



No. 10 



-Take' a cylinder head,' spring compres5or» bra^ss, 

./mallet» disassemble head and proceed according 
to. procedure sheet (attached) to .determine 
whether the head meets' fnanufacturer'^ 
specifications or must be rebuilt,' If it 

jiust be rebuilt^ do so according to . 

Manufacturer's specifications^ ■ ' • . 



' '-i ■■' "... 
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Course/UflU; A.H. 51 



T.P.O I Iff - ^ vl frValMPs. and Valve Seats 
Level of Hastery: . .. , 



COGHITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS 
FOR 

TERHINAl PERFORMANCE OBJECTIVE . 



FORM J-2 



Refer to! Taxonomles-'SAFE Manual, pps.,.14W6 
Handouts on Taxonomies • • 



RECALL • 
(Memory) • 



COMPREHENSION 
[Explanation) 



Hhat cylinder head 

•■. ■is..-.- 

• Correct tools to 
use and how to 
use thera. 

,,' HoH todisassemble 

., Where procedure 
;■; slieet is--and 

K ,;f0llflW',lt. 

? %How to use Manual. 

■ How to use niicro- 
■.metef. : 



APPLICATION 
(Apply 'to simulated 
or. real situation) 



ilhy It is 'necessary 
to disassemble the 
head to check valve 
and valve seats i 

Why 1t is necessary 
to grind valves and 
valve seats. 



Take cylinder, head apart. 

Clean all parts, examine 
them, measure them. 

Service where needed. 



ANALYSIS ' 
(Break down into parts) 



See attached criterion ' 
measure sheet for TPO i!9. 




,, SYNTHESIS 
(Pull together elements/ 
solve problems) , 



Comparison of cylinder head 
seats, and valves, valve ■ 
springs to manufacturer's 
service manual. 



EVALUATION' 
(fiake judgments) 



After.disassembly, 
determine what service ■ 
work is required to re» 
build cylinder head to . 
meet manufacturer's 
,specs, 

Determine if repair 
meets (nanufaeturer's 
specification^,. 



■ ' „ ■ ' ' F0RHK.2, 

Course/Unit; ; 51 ' LEARNING SEpCE 

■T.P.O. I- IQ Service' Valves and Valve S eats \ ' ; .;: 



; JEiRNItlG STEP^^ V 


' r^RESPOHSE/EVpTION ' 


■ALTERNATE' W^^^^ 


... .ilV. ,.:r 
HETHOD/HEDIA SELECTION , 


r;T'', ; 


Recall and Comprehenslonir;' ' , 






. See cylinder liead; service procedure ^' 
and/or J-2 (appHcatiort) ' , . 


At'encl of unft;^ oTa'ss, 
student must pass 70^ .questions 

. During shop work, the instructor 
observes to see if; procedures' . 
are being carried out/ : 

When project is finished, 
^instructor will inspect it , for 

1003{\confdrfnity.ta,^ 
'Specs;'" ':'V'^;/,^/;;;^■:;' . 


' Use 8 iiiillimeter loop fijjn on hdw to ' • ' • 
service a cylinder head. 




' ' ' ■ ' - . • 

' ■ • ' . , '.^ 


Slide-cassette program on servicing 
cylinder/heads. ' 

Teachirig assistant to help supervise, 
procedures and to inspect finished work* 

Video demonstration. 




' ' ' " .' ' 'V.'V 

■■ ,■■ ; ■ ■ k ^ ■ ■ ■■ 

t . , . \ ■ ■ : ■ _ 

•' ' ' ' ' ■ 


.. See the Criterion Hefisure on • 
.1-2. 

; ■ - '.. ; . „ ' ;v 

■, ' ' ' ' ■■ . 
I" ' 


' » ■■ 


* ' ■ 

■ ■ V .... ••' ■ *; 

; , . '.J . ■ ■ ■ ' ' 


■' ' . (,■■.'■■■ • ■■ - . 

■ / ' ' u ■'' ' ' . ' ■ ■ 


' * ' 


■■■ ' ■' 





■■■ & ■. 
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'.3 ■■ 



1. DISASSEMBLE HEAD ^ (SPRING CQI-IPRES^OR, HAMMER, AND OLD PIS,T9^ PIN) 



2. CLEAN VALVES (WIRE BRUSH, CllfeCK FOR STEM WEAR, DISCARD BAD VALVES) 



3. Cl£ANr.C5fLINDER HEAD AND COMBUSTION CllAMJERS - (HOT TANK AND STEAM CLEAN)" 

V. ■■!./■■./■ Vv^v ;/ ^i- :XSCRAPE CARBON BEF 



^ • 4. ClffiCK HEAD surface: ;F0R STRAIGHTNESS . (SURFACE I3F NECESSARY) 

5, DEBURR: SHARP EDcis IF^^^H^ 

. 6. GLASS BEAD COMBUSTION CHAMBERS / , i; 

'. 7. ' MAGNAFLUX AND \^ISUALLt, CHECK: FOR CRACkI " % l 

' 8^' CHECK RUNOUT -AND MARGIN, ; |^^^ 

9.; .GRIND ANp REFACE VAEVE (CHECK SPECIFICAXIONS) ^ 

10. GRIND STEM END AND CHAMFER : 

11. RECONDITION VALVE GUIDES - (KNURL OR REPLACE) 

12. CUT GUIDE FOR SEALS ^ ■ -^r' - 



ERIC 



13. GRIND VALVE SEATS - 



(NARROW IF NECESSARY) 

A* 45 - SEAT ANGLE 

B, . 15 - 30 NARROW STONES 

C, 60 NARROW CUTTER 



14. CHECK SEAT CONTACT AREA AND SEAT WIDTH 

15. CHECK VALVE STB! HEIGHT > / V - : 
'I^?\CIJ^ STEAM BElFORE ASSEMBLY 

17. • LUBE GUIDES , VALVES , SeXLs ^ ANI? INSTALL , . 



:1 -.-/j;.^- 




18.: : CHECK; SPRUNG TENSION AND TNSTAU,ED . SS^ NECESSARY) 
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,, Curriculum. JiLffil 



' Course/UnU'Titi^ Hoi to Position Distributo r andJioie Engine 



TERMINAL LEMNING REQUIRtHENTS 



REQUIRtHENTS 



Curriculul Analyst ^ 
Date " 



r:i ■ 



'■ terminal Performance' Objectives . . 


.Criterion Statement .; 


■ Criterion Measure . • ■ ' \ 


■'si the.end;of this unit, the;; student will be able 
■ to' set a distributor in an engine correctly and ■ 
:' tliiiethe,iR9i;?Minavordance with. ,'^ " 
raanufacturerfs sbeciflcatJons. 

• ■ ■)']:,■: ■ ■ , . /^iu , :„;■■ ■^1, 
, ^■•■^ •■•'•M*' ■ _ ' . . ' ■ .1 


No. ■11 ■ , ■ ; 

The engine must run after the distributor is 
replaced. ''Tiniing must: match, manufacture's ;y 
specifications, plus or minus 2 degrees ^ |; 

■ i ■ : . , ;.■ 
• ' i''' . • ' ■ . . . • ■ 


No. .11 ■ .. .. • 
.' ' . . , ' ■ ' ', ' • 
Using ai)' engine wh'icli needs to be timed, a 
. manufacturer's service manual,' install a' , < 
^distributor correctly, ■ Test it with- engine 
■ funning.VrUse timing light to time'ttie engine. ' 
while it.:; IS running, inspeuion oy insirucior 
;; yjj(lVfo^lpw,.,cooipletion of tiitiing. ' 

■ ■ ' ■ i ; , ■ '\ 


•■'/'■i ■■ " ' ' ' ' ■ ' ' 

i ■'■ .^■"c;;,, ■rv:;; '• "'■ • ■ ':.;:,'';.}; ■■ 

\'\. ' "■ - ' ■ '"■■^ ^-^A''' J ..' 
H .■■ ' ^ ■ . ■ . / ■ 

■ - ■ ■>-^::'/-V. ' 


: ' ' ■/'■y, ' ■■• 


' ' ' ■ • ■ ■ i' ■ ' ■ ■ . " 

' ' ■ ' ' ' : ■' 

r^i ' ' ■ , ' ' ■ ' ' ■ ','."1 ' ■ 


■ ^V- ''^''":. ■■■ ■ rp'''':- 


■; . ; ■ ' .^ " ■ ' ■ ' 

' ^ \ r'''f : ■ " ' ■ ■ ' V 
■' ,1 - , •• ^ . ■ ' . f 

,f.;;;:';-;,:,,),:,y:;V'^ 


' ■ ' ^ • ^ ' ■ • ■ ^ . 

■■■■ ;'• - ' ■ .' ■■■ ■ 




'; ' ., ..^ ,ff^ ■■ , 

' ' 'V ■ ■ ■ . ^ 


'i ■. • ■ '■: ■ 

■r ' ' ■,' ■ - 

\ . ■ . \. ' ' ' , ■ _ ■ . 

" " ,■■ ■ .1 ' ; ■ • • . -. j^' . 
■ ■ ■ , ' . ■ .-"^ 1 ■ * ' 'i ' 




.,, ^ ^ . ^ ^ , . ■ , ''i 

■ V ' f ' ■ . 

■'"'■■I:' ■ ■ ■ ■ "'■ A, *•'•'(' ' ' ■ •■■■rr 


■ ' ■ ' •"•^ ■ ■ 

'S.:.. T'',"'' ■ / ■/■•'--.is 
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: . • ■ I , • ', . 

CDurse/UtiU; A.H. $1 ■ 



T.P.Q f |.| Hflw tn Pfidtlnn Distributor and Time Englrte 
Level of Hasterv! " - • ; ,. 



COGNlTlVE/PSyCHOHOTOR/AFFECTIVEANALySIS 

■ „ FOR ■ ■ ■■ 
TERMINAL' PERFORMANCE OBJECTIVE 



FORM H- 



■ Refer to: TaxonoinieS'-SAFE Hanoal , pps. 145-46 ■ 
■■ , ■ Handouts on Taxonomies,. 



RECALL 
i (Memory) ' 


■ ■ ■ 1 

COMPREHENSION 
jExplanatlon) 


APPLICATION 
(Apply. to simulated 
or real; situation) 


ANALYSIS 
(Break down into parts) ; - 


SyNTIIESIS . ' 
(Pull together elements/ ■,■ 
solve problems) 


EVALU/itp ' :.■ 

(Make Mgiiients).;, • ■ 


' Use of manuals. 

<> I.- 

■engines. ; 

; Hhlcli tools' are 
needed for task. 

Hiiat distributor is 
and uhat.it does. 


Uhat yoiir engine's 
, firing ordir is. 

yhich Is'll spark- . 
plog? . 

Which is Jl 'piston? 

function of timing 
marks. , , 


In|a]1 a distributor 
jfi;,ar)'engiiie. 

Time the engine so that 
\i runs smoothly, , 

■ ■ ■'■ ■ h • ■ :,. f 
.-■ ■ ■■■ . . ■ 7^ 
A' 
• ) 

'' . ■ ' ' ; 
" ■ ■ 0.'' ^ 1 

*■.''■'(''., 


Determ1ne,by manual, arrangewt 
'of engine .'and firing order. 

Set distrlblitor according to 
attached procedure sheet. , 

'Time and test distributor and 
set spark plugs. . 


What to do if the 
distributor .does not fit 
all the way, down. ; , ' 


'/Decide when task is ' ' 
.completed In.lOOX,,- . 
;> iodipl lance with. ■• 
..'ntanufacturer's'' . .•, 
■specifications,. ■ 


■ , _ . ' ' 






; -' " / , 'i''.. ■ ,,r . 
'■ ' •', ,• ." 
■'■'■-■-/i^'V- . -^l^^-^-'^'V 
■ .''^-^-'f^t.. . "■ ■■■V Ik';!;;' 

■ ■ -^rA^h.^ 
. i; ■ ■ ^' ''^r'^'^..'! 






■ ■ ', ' ,> ■' 

1*. . * -' ■ 

, - ■ '. ,j ,. ■ ' 
J, ' ' ' 'i " " 

', i ' . ■ ■ 

■ V ■ ii . ■■■■^ .■ . 


, ' , " . ' ■' ' ■ 

■'■»■■. . * !• , 


' ' ' ■ ■ ■ ,i' ■ ' 

.; ' ,7"';. . 

'■^■>i ' ' 

^ ■ 1 " ■ ' 
■ (;■".. . ' ■ ■ ''u* 

*■ / . .i' f .1 i * ' 

'I ', ■ ' ■ ■,„■ , 


- * *' ', ', >. . ' 










' 1 ; , ■ . • . / 












Course/Unit: A£iL 



•; ■ T.PvQ. I \\ M to Position Distributor and ;.lnie Enjii)e 



LEpiNG SEQUENCE 



LEPNG STEPS _ 



■ See attached proiiedure sheet. 



RESPOIISE/EmyATlON, 



HCT questions on unit test! 
must pass at M, * ..' 

Cbmplete workslieets antl sutalt 
mi for instructor's ' , 
evaluation, ■ ■ :; 



■.:ALTfftNATE;:MET|IO0S/l1£OlA: 



Fllm/fUn str 

installation and 

and use of timing lijht % setting spa| . 

plugs.' , ' 

It'-if^ help supervise and evaluate,' wp:.;' 

f'iiin or f fill) strip expl;atiii'n|;iitier6 ttiiing^ 
'.goes wrong and what happens.,;., .; ' • 

Video 'demonstration (myst have, sound) . ^ 



HETHOD/HEOIft SELECTION; 



a: 



I. . •■ 



.A 



ERIC 



I: ' ^ .1.' 



r ENSlNBUfiNITION JTOG PROCEDURE 



2. 

3. 
4. 



Determine engin^^ be timed. " ! * 

Look .up'dyiin^er arrangement of engine in manufacturer *s service manual.: 

Look up firing order of engine in manual. • 

Remove #1;' spark plug and crank engine over and position .#1 piston near ; 
T.D.C. in firing position. i 



5* Align timing, marks. , ; / . , ' ' 

.6. . Install distributor, positioning the vacuum advance unit according to 
manufacturer's service manual with rotor pointing to #1 spark plug wire 
on distributor capi:; v 

Note: if distributb'r' does not fit all the way down, the oil pump 
/. drive shaft is not connected to distj^^^^ shai;t, sp^crank 

^ - : • erigine over until distributor drops into place. Theh"^bsition 
#1 piston T.D.C. in firing position. 

7. Rotate distributor against rotation so the pojnts just open. 

8. Tighten disitributbr'V-^hold downj and installil^istributor cap. . :v ; 

9. _ Instal.V spark; plug wirfes stairting with #1 in the rotation- of the 

, distributor; according to -the firing order, install the rest of the 
. spark plug| wirps. 

id. G6nnect;tiniing lii^ht^^^ engine, final setting will be with' 

engine operati nig j^^^^ disconnected, engine at idle RPM. 



if : 



163 
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A' 



JULJII. 



■■■■"1 



TERMINAL LEARHING REQUIREHENTS 



Currlculiiin Analyst J:; 
Date' 



1— i- 



Criterion Statefnent 



MM: 



By the end of- ji».t, the' student will be able 
to (jjagnose en||^fobleiiis 'and determine iihat 
•service' worl( fs rtqjiired to repair engine to meet 
iiianaractijrer'^ spedfications. '4",, 



I 

in 



.1 



3. 12 



'Trouble shooting wrk is tolbe done in the, auto' 
shop■accord^n^^o\the''5'9rvice:|anual;'.100)i■■■ - 
conformity to the service manijll, by the end of 
the unit. >i ' ■ 

m pass HGf'at-:/Ol^a'cGupacy. fvt 



■Ho. .12 I 

ysing an englfepj^^ tools^ .,■ ' ^< 
.determine^i/l^ilfengiiie isin ,acconlance' 
with manuf^»^^^^^ or il,, 

. it needs eot;||i||ii|, ;W ■recoiraendation,| 



1001i|tgictjlp,^^ti)« 



C ERIC , 



FORM 



p' \n i\f\& TrQubleshQQtinq, 



COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS . 
; • FOR 

TERMINAL PERFORMANCE OBJECTIVE 



' Refer to: Taxohofn1es--SAFE Manual , pps," . H6. 
Handouts. on Taxonomies ; . 



■ ■ 


COMPI^EHENSION 
lExplanation) . . 


APPLICATION 
1 Apply to simulated 
or real situation) 


(Break down into parts) 


SYNTHESIS ' 
(Pull together'elements/ 
solve probleins) 


EVALUATION : . . 
: (Make judgments) ,r 


of ■■ 
mbustion.^ 

QINCII tCI 19 • 

and " 
systems. 

lals. ' . 


-.0. "r " ■ ■ ■ ■ , ' . 

Causes of abnormal 
noises, 

■ V 

Causes for loss of 
Compression. 

Causes for oil 
leakage or 
excessive use. . V 


Turn on enginfe, test 
spark plugs and conduct 
•visual inspection. . 

Engine off; Test inside 
of fengine with d.jagnostic 
equipment. 


Follow proc^durjjf^^^ned 
on P^^^^^""!^^^^^^^^ 

. 4 ■ .. ■ ■ 


rnmnarp findirias "In endine' 
. to manufacturer's 
specifjcations. : 

Look for alternate 
exDlanations if necessary. 

i"" ' . 


Decide at each step,. ^ 

whether the part' l>:V, ' . 

e)(amined is functioning 
' satisfactorily. Sfor; 

each part found not to 

be functioning properly, » 
.. prescribe what should,, 

be 'done to make i t • 

conform tp' manufacturer^- - 

specifications,, 


inostic 


Cause of engine 
smoking. 








to be 


Causes of poor 
. engine ^performance*. 




'A. ■ ■ ■ . 














r-,;' '"'K'' 


■ .... "y:%':\ ' ' . 




^5 - ■■ :■ " - '■ •■■ 








. ■_. ■ . . r' 
\ . , 








. ■ ■ - ■ . . f;<.'>j>'' 


■ '. ■ 'V . . ■'• '"^ ^' ■ '"■>^ 






1 


■«« ■ ■ ■ , 

. . . >•--•;•«•' -^^ 
■ ' • »•'■■ ' i. ' 


• . . ■ ■ ^ " 


■. * ■ 


' ■ ■ ^ ■• ' ' . 
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y course/ynlt; fl;H. 51 \' 



UARHING SEQUENCE 



FORHK-2 



■Tii';0; Engine Troublestiooting-' 



'RESPONSE/EVALUATION 



ALTERNATE HETHOOS/KEDIA 



HETWMEDIA SELECTION 



Follow procedures outJlned in 
textbooks, , ,'• :: :\:,^.;^'';'ivN 



■listen, tfdisasseiiibl^ aa^'^: 

Vdefidencesr He ifitU;;^ 
manufapturer's fnanual; * 
determine, what needs to be • ' 
done to make engine perform 

properly./;,:, / ' 

Evaluation.'is done by" ^ 
instructor's inspection and ■ 
■{^ilpuble-checkinq on work done. 

tf. : : ■ 

See Criterion.Meas.ure on 1-2. 



pilin arid film strip with sdund. track of ' 
noises.'' QiJ^stlonVand responses built in, 



i.A. to assist in' sii 

■inspectipn^^-'-^^*tf^5fe 



and. 



v> u: 



Automotivu Encvclupedia 
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ENGINE DIAG^J0S^S 
Condition and Possible Cause 

i nviiic Wil! N'^t Si.ui . 
I; Weak hallciy, 

2. Corr<u|ccl in Iddso byMery coi.incclums. 
3f Loose i»ri)uinl cumici lioiis ibr hallcry ;nnl/nr engine. 

4. haulty sliirlcr tir solenoid. 

5. Moislnrc on r^niiioii eables and tlislribiilor.cyp. " v 

6. Faulty Ignilioii cables, ; v . 
. 7. Faulty coil. ^ ' : , 

8. Incorrect spark plui; gap. 

9. Incorrect ignilion liming. 

10. Din or water in I ucMinc- or. carburetor. . 

11. CafbureU)r noi>ded. 

12. Incorrect cirl)Uieiorn<iai setting. 

13. Rui^ty fuel ptiiup. 

14. r;ifbnr«'lui p(M«Mil;ihn|Hv«ipi»hliii k); . 

I •» SH» kin^ ' b'^Kr. • 

lit I Hvr iii.iiiiid ^i'li iin{' \vil> li 

i f. (•. li'i Mvi )|iiillt*<ii ^* il> li 

\h' All . !• .iin I i»li:iint. I. .1 

2t). Faiihyignilmndisiiihuuii. 

ri;gihr St dls ; . 

I., Idle speed sel loo low. . 

2. Incoiiect clu,)ke adinsiiijeiu. ^ 
.1. Idle ini.xture tot) leaner litu licli, ^ 

'4. Inijorrect carbmelor lloat selling. 

5. Iiilake nianiloM leak. ^ 

6/ Wurii diMribiili)r rtJior. 
'' 7. Incorrect ighi!ion wiring. 

H. I^'aiihy t*>il. 
Itiioiiecl valvr |.l^l^ (niciliaiiii alliricis). 

10. r.nlnnrlni IIimI iiredK' Viilvr iimpiMalivr. 
I I. l'U>al level iiicoiircl. 

12. Choke det'cclive or inCDireclly sel. 

13. Moi.s!ure on ignition cables and pbigs. 

14. Loose engine and battery grounds. 

I. o^s Power ' ^. ; 
i.. Incorrect ignilion liiniiiji. * . 
2.. Detee^iveor nKiladiUsleij einission vonUid sysleni. 

3. Winri i)f buiiieil (lisliiliuliif Miliir." 
4^ Oirly or incoiiccily gapped spark plugs. 

5. Dirt or w^ler in fuel line. 

6. Clogged air cleaner. , 
TAIncorrcet carbnietor float setting. . 
H. Faulty fuel pump. . , - 
9. Incorrect valve timing. 

Ipi Blown cylinder head gasl^';ti v 

liy Leaking engine valves, 'fiv. ., 

rT2. Restricted exiiau.st systeiii. . ' 

13. Faulty ignitiiui caMes/ 

14. Faulty coil. • \ ■ ' • , 

15. Weak valve springs 

: : • " ■■ ■ ■ •170 
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jretor. 



,l(), , Low lloal level. 

17. Incorrecl valve lasb (mechanical lifters). 

18. Lean ail rtiel niixinre. /> 

l iiginc^ Misses oii Acteleraihui 

1 . Dirty spark plugs iVr gaps loo wide. ; 

2. ^ Iik'orrcci ignition timing. . , 

3. Dirt in carburetor. V . 
.4, Infective acceleraior p.Miiip in carr^i 

" 5^ LcakiiiiSeiigine valm^ : ■ ; 

6. Faiilty coil. / .. 

.7. Weak valve springs, ; ' 

8. ' Sticking engine valves. 

9. Lean air-fuel mixture. 

Inginc Misvcs at liigh\Spoed 

1 . Dirty spark plugs or gaps. loo wide. 

2. Worn distributor shafu ^^x^*^^^^^ 
} .Fiinlly coil.' ' 
'\ WiMii oi hn|lll^d divti:!^^ 
, "% ■ l;'odlv I . ■ -'^ 

f i l»ijft-'i »l 1 jiihnirl»i| |t !.> 

Hj^ DUt ni luei hue. ; 

9. lAiakiiig engine valves. 

10. Sticking eijgine valves. 

11. Incorrect valve lash. 

12. V/orn valve liflers. 

13. Wiirn engine caips. 

14. W«mi valve guides. ; . . 

St HSy. Valves 
. I. ilighor low iJil level ill erankcasc. 

2. Thin or diluted oil. 

3. U)W oil pressiirci. \> 
, 4. Dill in liydianlic liitns. 

' >, hnil push iculs, «^ 
(». W()in riK-kei aiMis ;iiul/»Vshal'ls. 

7. Worn rueker arms. ^. ^ ' 

8. Worn valve lifters. 

^. Hxcessive ruihiut i^f valves or scats. 

10. Excessive valve lash (mechanical hfters). 



(\)iinecting Rod. Noise, . ■ 

1. lasuffiei^Mil oil in crankcase. 

2. Defeciive oil pump. 

3. -Low:j|ii[^>ressure. . , . 

4. lliin or Jiluled oil. :^ 
'S. txcessivc connecting rod bearing clearance. 

6. Rod J^earing jinirnals iiuUofrround. 

7. Bent l-onneJIing rods. 

8. Dirt behind bearing inserts. 



Main Hearing Noise . 

1. Iiisufllcientoir. supply. 

2. Low oif pressure. , 

3. Fxcessive end- play of crankshaft. 
- 4, Crankshaft out-of-rouiu 




Engine Troubleshooting 



6. Dirt b^ihk^^^^^^^^ — — — 

l^tDirltii oil supp^^ 

\oiAy iSsU)n Ring's > . . 

i.' Rings St rikin^^^ al lop iif cylirvtlcr wall. 
. 2: Isxccssivc cleafunce between ring arid piston proove. 
; 3. Bt:t)kcn«|)islou ring. . v i 

4. IncorrQCt ring gap. 

: I, ExcbsMvc piston clearance.; " . 
2j Cuflapscd piston sjkirt. ^ v^-:^S> 

3. .Pis(on pin inaKrectly fitted/ 

■5. Loose piston strut, • 

Rxcessivc^ 

L Worn piston rings. •* 
" 2; Clpggcd^drain hol^s in piston rings. 
*^3. Ineorrecl ringpp. ' . 

\4. Rini? gap incorrectly spaced. 
. 5; ^ings inslalled up-side-diVwiu . . ^^^^ - ■> ' \ . ' 

;<S. Excessive oil. iluow-oO^ 
^ 7; Rings too tigb't^iij^^irooves. ' 

K, Oil level too bigliii . ^ 

*); E;xee?«ivc lie:irin|v:Vlca^ ^ 

HI WVi>ligsi/eruig,viitsi;illed 
yi iCWoin pislofis and cViintlc^^^^^^ { ' 

^ - h^. 17*14 and 1715. . ' " '^^ i ' " • > ; 

j2.> Valve seaU diinia^vu nr ntissinp ; 
■43.' Worn valve sienis and ».niidfN. 

|4^Pliipgcd drainback in cylinder head. 4 

15. Worn "crauk-shari Journal:;, 

16. Oyerlieated engine. 

hxicrnal Orl IwCaiyige 

1. Defective fuel pump gasket. 

2. DcrcLUivc puslvrnd cover j;a:iket, • : * V « 
3v i^cfeelive valve cover guski.*t, \ v ' 

4. Detective oil tiller pri^kci:' .' * 

5. iK'Tccliveoil jifaii gaNkiJt. 

6. Defective timing; drain cover gasket. 

T Wwrn tinung chain nil seal. ^v, : 

8. Worn rear main hearing oil seal. sj[ 

9. Loose oil I itjc plugs: 

10. Fngine oil pan plug impro|>crly sealed. 

11. Clogged oil drain from rocker area to oil pan.; 

I oW;OII Pressuie 
iflVi^^oil level. . ^ ; \^ 
2, I^iulty oil pressnre>^ 

J. Clogged oil f^^^ ^ "'''^Z-'- ' . ^ 

•^4"..W*jgrft Wlpurivp^ ■ '■^V ■ ■ 
^•^5^ Diluted 'Oil,;' 0'^^ ' ;:?v%^'^/ ; „ 

6" Exi^csiiivc bearing clearnnce. ; ; ^ 
. 7: Oil. Dunip relief valve Ntuck. 1 .> 

^ 8.gj^^"ip^i<^;*i<*0 tnix' louse, heni i^r crackcil, ^ / Ji 



Dioiclui^ 
I . Check cxiiausi ciiu.ssioM system.. 

2. Wrong type spark plugs, 

3. Hxcessiya carbon in cpVnbitstiun chauihcr,'^^ 

4. Poor (|iJiHily fuel. , ■ - 

5. nigli engiiic idlc-^twetl.- , ^ 

Huiiicd Vidvus and .Scuts 

I. lA'anair-fnchnixiure:. 

. .2. IK* <)f lead-Tree gaNollTie. 

3i lnsnr0cient valve lash. . 

4. Yalve ieal too luuruw: ' 

5. Valve face loo thin. 

6. Warpeti valve head. 
, 7. Worn valve steins and guides. 
8. U)ose valve seats. 

^r- ' * - ''^^ ^"• 

' • ■ . . " ' '^,Vv' 



i-i I 

I- ■ ■ ■ 



Fig. 17'14. Wear is yioaltJSt in ring travel area, causing customary tapxrr 
at t;Op of cv'inder. 




Fig. 17-1S. Exaugcrated illustration of cylinder disiorUon caused tyy 
unequal or excessive tightening of cyiind^jr head t>olis. 



ENGINE OVERHEATINCS 

'There aie. many cundilioiis of die aninmobile (hat rosuU "in 
^ oyeiluMliiig, and the dcgiee nf ovciheattng is iiuitcaled by the 
icnipe^jahife g;'Uge on jlie injilrniTient panel. Or, sonic nioci%.. 
use"'oriiy^^^^^ signal lamp on the dash/ witicji lij^lits as a waniingl 
wbeh^a ptiiscribcd " • 

.Soiue ;condil^ will catisc only a slight chanj«e tn the 
recnidvHl lornp Taliue, other causes will ri^uU in a rapid rixcjn^ 
tcnjpeiahnv and violent boiling uj , the cindant. Still oihofs, 

-139- • ; - .■ .• 



Curriculiiii) ' A.H> 51 



Course/Unit:, Pile |lsin^) Manufacturer's !;er i/ice Manuals 



TERMINAL LEARNING REqOlREHENTS' ^ 



c Curriculum AnaljfSt • 'V,^: 



■ Date 



Wrinirial .Performance Objectives 



■No; 13 ,1; 



^4 ■ 



ey the end of this' unit the 5tudent;w111 be able . 
■ to look up all data needed to learn what needs to 
' ■ ■ he done to an engine to repair it, what the , ; 
Engine specifications are, what parts are 'used, 

■'■ ■■■■■■ "'-W:- ': 



I' 



,. ,1 . . 



Criterion Statement 



,iio..:- i3 '.- . ;v;r:' ■; , , 

■Whatever the year, or make of a car- ;'i;pon ■ -■; ■ 
identification of a problem part.'the; student 
. will copy with lOOt accuracy what the ^ , 
manufacturer,' s, service manual Says... 



.Criterion Measure 



No.. 13 



.rnfttpi|tw,' compares' student's', answer to his 



■■■.'-:..'■*;■■ >, 



... 



ERIC, 



■r;I'i'..-,;;.. 




I-' 



For- . ^ 

tERHINAL PERFOllHANCE 



- Level of; Mastery: 



Refer totiv TaxOnomies^SAFE Najjo^l, pp^. 143.46 
Handiuts on Tawiiiles ,■ ' > , V; 



RECALL 

(Mefliorv). i:^'' 



: Where are . ' 
• mafiuals . kept? 



facturerJias a 
/different ffljnual 
for each;year;' 

How to look . ' 
i * things up in the 
Manual. 

I Each manufact- ., 
; ufer piits'out "a 
'. deferent inanuaT 
J^ea%earV'You' 
. have%"to year 

■ add liiake of car^ 

, / before looking at 
wjcl." 5xp],Bfn 

■ meaning of . . 
discrepancies...,, 
'between njfniial/- 
and .nieasureilients. 

Students practice 
looking up Ma. 
add copying if. 

ll/18/?7 . 

■ Revisecll2/30/77 



1 



Explain what ^specs. 
mean in relationship; 
to actual work oil 
cars. ■ 



. ;MCATION: . . 
(Apply to siinulWed 
. or real situation) 



Locate and. write 
assigned problems, 



1, 



IT 



erJc 



(Breal( .down Into, paints) ; . 




,1 .^^ 



'SYNTHESIS 
(Pail. .together ^le«s/, • 



I,.'' ^ 



. V EVALOATION ■ 
(Hake judgments} 



.1- 



.ri'5 



p 



Course/Unit;, 
lP.(l*>r 



t; A.M. 51 



Using Hanyfactuer's;Serv1ce M anuals 



lEflfiNIW 'SEQUENCE 



F0RHi(?2p!f?" 




mmi HETOS/nEDiA- 



HETHOD/HEDIASEECTlOr 



I 



See Criterion Measure on 1-2. 



• A. 



4 



A' 



Teaching Assistant can help v 
administer aid; give problems and ;■ 
help student to solve then in Using- ■ 
manuals. , " 



Must have full -library of. .; ; ^ 
' Service inanuals, 



0 



. .0' ■ 



♦ 




- . • nr. ■ 



RESEARCH Atones IGN .? , 
, ■ " :Rrqject::^^^^ 
STEPS OF, CllRpULilMv ANALYS I s' 



•■1 



THE; .F,tNAL' STEP TAKEN BY>THE- TEAM*I§ >T0 PULL TO&ETHER ALL ^ 
; *^^^^^^^^feR FINDm^^ RECOMMENDATIONS INTO -dNE DOCUMENT.. -Th IS : 

V TOiMEtJJ^: IN CQMBlNATlbN WITH TKE MeTHODS/MeD I A ALTERNATiyES 

IDENTIFIED IN Step 4 m^^^ BE- THE BASIS FOR SPECIFIC PROGRAM . ^ 
CHANGES^T0^6§ IMPLEH|NTED' INsPHASE. III-rOF THE' RESEARCHrAND 
UE$|Gr^^RpJEC^F. . In ■ ■ 

. THE . PR(BHtT>^ I iE. .> ' GdDNSELlN6;^A#, Gu IDAN.CEj FlfNA^EMENT PLANS^.f 
•pALUATtdW AND'AuiyT SYSTEMS/ tKfetui^R'l;GULU^,DES I GN RECOMt ■ '. 
. -. i MENmT ION'S SHOULD ELIMINATE ftlE MRDLES ^IX) StiCCESS" BEING-^^EN- ' 
: COUNTERED" BY D fSADV'ANTAGED AND/OR HA^D-ICAP^ED^^.-^^ ' 
• . EDUCATION STUDENTS.... If- TH^ DOVNOXr^WE BE REANALYZED 

ANC REVrSED'.UNT^IL"flHEYVDO^^-^^ - • • . ^ 




A) tiEFiffE J8'PEGIFIC*^REC0MllW 

CHANG^TO ELlMlNAtEsTHM#ENTIFrED- PROBLEMS^^^^^^^ 
-vPROpp^ \ 



^1; 





i.: 



t 



J: 



ERIC' 



•-Si" 



> t 



i 
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RESEARCH AND DESIGN PROJECT 
.AUTOMOTIVE MECHANICS ,. 

•: 'General . Recoirimendations 



^ I deh t i f i c at fo n - and R^emp v a 1 of rB as i c Sk i 1 Is /l^owl edg'e . Def i c i enc i es 

Tbe.f Ifst^fci^iticaf^ 'hii^ighted through the *i£ornniittee's anaVsis:- V/ 

.begins priorf^ the actual automotive curriculurn, -^5%'^: 

Jfr^s^pobl'e^ ' r"^ 

studShts brinrg^^ t^hem to their first^^ay of ..class. ' flie present ' " 

Sirstem' d^ instructor tQ^identify 'the e^i^istence. , ■ 

: 0:t the exteM untit^heV student' 'has alrea^^^ a ' • ♦ : ' 



llTis •^'^r^cofT^ that the .fonowing 

.vstep^ in 
disadvtil^igfed st.udeh^^ 




; xi,. Th^^^se -of^ $^ Ml^^^^^^ests. to determine, 'the bqsie skilVs , 
;^ support^needed by' stda^^ the automotiv^e^^jmech antes 

■ ^ \ program. intlu^e manual ^dexterityv^ading,-^^^^ and \ 

^:g#.basic s|^dy slctll^lrf". po^^ ^ \ 

j^;; • I these^^^ they/ca^a direqt .students 

Wi 1^;^ef i ci encies" to ttre^prqpeir pro wim or servfce', ; ' 



b. kemedial reading^ ni.ath and; dexterity classes spfciftc tb^fomb^^ - 



rt1ics\shou1d then be made ava^>J^, ta students. \q assist* 

in bringing them up to required pr^^^Tency^leVc.eTs^^^^ . > - r' . 

udeints should J^so be pr^v^ded with 



notetaking, d 



:;ciwihg. ^sic study s'kiins|?^V^ . H 
I I : Counsel i\]g^ an?l Registr^itjbn ^ 

It is ^the finding of this Commit te^^ a t^^ additionarhurdle is.'cre ^ 
for the disadvantaged .student througrTihappro '^'^^ 
counseling prior to reglstrat.idn \and also mistakes in registration^ whic])^;^^; -^^^^^ 
^place the -dis advantaged > student in clashes for .whixh h^/she ,is* not -^W'-'^i^-'- 

qualified, ; . ' ' ; \ ■ ''-^ / 



It is :the: . recommendation of the^^ommtttee, threrefore, that the:fo11owirig .r^; ^ 
revisions the counsie1:in^ arid regis'^j^J^fon process be Tn^^Htuted: - 




^'Automotdverfi 



a .;. Gotf^elors.'sh'ould advise stcrd^ntsv6efpre they^si gn: up 
V what 'class requ^iseijierits^^ bliy bodk,\,read\Qok ^ write- notebpok , 

take tests--not jyst shpp'Work. ^ 



b\. Clbte registration early for Advanced Automotive 



avoid putting students in-just becau,se class is operrr" 



ERIC 






.0' 



•^'Reseai^jEh and Design ProjectV Automotive. Mechahics"^^^^ ^' ;-f[- 
General. Reconimenda,t i ons. ^ (^gH^tPued ) . > * ; ■ ■ ; ■ 

.. ,c. The foT,1Wi.ng feco}finieride(:i sequejicd^a^^ be required of 

.;. / ■ a1 T. stu<^_ents:wlsJiiRg .to /ie nr o I K't n .tttie' • Au1:cftild[>iy e .• MecH ani cs ProgrV- '' 

J%... Serfiester i : > I fe'^UA^^^KftlHt iai gniines.). 
■ : " ^ reading ^^n^^^pl^ecjf 4c . ■ ■ = ; 

' Semester H: iM^ild; .I.E.. 11 (Basic V 

1 s- . E1^tficityV./^^^i':^-- ■■ - . ' -.~ ' 

■ r ■ : -? .: ' ■ ,.,.r'V,,- ■■■ ... . • ■ : ■ ■': 

III.' Metbods/MediaV .•' • • '\ 

■ Ir>struct/ona1 experience a(nd ..this detailed analysis of .disadvantaged' ' 
/ students 5 has shown the^pmmittefe-.that these students require increased » 
• visual ,sUppoi?t of abstract 9o'ncepts,/i^ . , . ' 

; . . procedures.., and c1oseA5,u.p6rvjsior/' in the ai^tomoti\^" shop' if they are to . ^ 
• master th§ required', s|||t^1fb tPOevels required Tor" empioymjegt. - - ' . , 

::It Vis the. recommendation of[ this'Xommitt^ev .^erefore, 'that the foflowinj^llt 
/.ma|hod and media ^^^^ . ' . ■■ •s:^'^' 

Mechanics classroom , and shop l;,o -¥6^^^^^ these' unique 1 earner fe^r •■ 



• V- . - " ■ a . . The ad di t ion of . a, c lbs ed : •e^f r^eii.i t Tv V . c apab i^HiY 'wh i ch wo u-1 d a 11 ow ?■ . ■ 
^instructors to effectively <^ students. . . 

\'fb. ^Access to video ; tape ^jJ^ducticLn capabilitijes th^ Would allqv/^ - , 

w torsive i'nstructc^s to create sel f --direct ing sequences von ider^^^ 
■* * \ ' iP^obJerii areas in"th#^^^ alcfow students to ^epe5i^:' . ■ 

V^"^ r6jnffif6e- these* problem tfieir own/ ifntfl they . ^^J^v 

■ iTjastered. ^^^^ " ^ >v ' livf^ ^ ---^'G-- 



:Prov3de^nearby study ca:rr= s ; ^ indi^dual us^pf^an be usedV 
- , by/disadyantff^ed students 'ifc^ln^trips, slide's o/video taDes to^ 
.. • intiivt^ally. reinforce tfit. oL jifhWeas'of the ■curriculum.^' ■ - , , 



. Provicl^ a course /i^ (i.l. IT) ,s{^.1 

. automotives.r^ . ^- : v y _ y.'-^- 



■e, \DeveWp 



ic^ to auto sh^ .wi|hj(^ 

f .>^<^r6v^e thVou^^e^. adci tiqn- of a shop assi stj^nt ifrr-l^-spot'^ 
»»^iy\duali2ed la\^ i'ni±jy4^tion on the ''t^se:^jnaelVf^ 



. 1 -persjDn shqO.ld ' be soi^e6ne who .l<^r^wi>^ but^^ an i^utomdtiy^ 

' 7 ^Mechanics', student; bdicause students- (1^ hot ^po^ enough and/6r 
■/ .(2) v^'t p^t 'in, enough tinjel. ' ■ :. v • ^ ^ ^* * : ■ \ - 



a 



-ov;^4^h^jiea^:, sl-iSents enroVled in the prpgranu'-interp^^^^^^ know). . - 

.auta mecMnfe ^^^curiniunTcate about: i^'?' ,^"^^^^^^^ .\ vx^ ■. -^^v : ; V 
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Research Jfhd Design Project,. Automotive Mechanics 
G^enerfal Recommeridat i ons^ ( Can t i nued ) 



landed Shop Capabi. 



. * 
itfes , 



Th6rq presently .ex equipment and environmental limitatioris in the^l 
.autorTOtive-^^^^^ effective use to raimorce 

iculuni^^ produce mastery of required skills. '.^^ 

/.It;is th;e recoptrijendation of this;Gommittee, therefore, that the following 
■rttodif icat^^ automotive shop: * 



. 1% 



The replacement of missingv#ips|^;the assuring a complete 5et-.of 
for Instructors and students/in the shop. 

\ ''^ room 'attendant is needed^ (hot aVstuderit):^ thi-^^-- ^^^^^^^^^ 

• person should^ also do ^ome maintenance on tools and equip^nt'i 
provide needed secunity. ^ v 

. • ■ ' '^.^ .'■•;>.'^.. ■ . ' ' y . ' ,. ■ ' " . . - . ■ " , ." 

cr Automotive Mechanics :a1"ea needs- restrooRis. 




^. Mfombti.ve Mech-anics \^r^^ The heay 

. iVn 4.ha cmrri^v. ^ =^ --^s^— ^ the sKop extremely' 



m- ?i i^n .th?_^mrrier makes'^ 
.,4r difficult,. ■ ■ ■ ' 




